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FJORDS AND SAETERS 


HE fjords and saeters of Norway distinguish its landscape and its 
culture. It is to their deep, steep-walled fjords and their rocky 
mountain pastures that the folk of Norway have made their most 
distinctive adjustments and molded their economy and their culture. Their 
folkways and their folklore, their literature and their laws, their society 
and their institutions, reflect the significance of the fjord terrain and the 
saeter activities which are so closely related in their lives and their ex- 


periences. 


The rich water resources and advantages of the fjords against the poverty 
of the rocky slopes and cliffs, the vital provender that nutritious alpine 
grasses and herbs provide herds and flocks among the rocks and snows of 
the high fell-fields, form dominant features of an environment that taxes to 
the utmost the ingenuity and integrity of the folk who use them and_ base 
their lives upon them. To wrest a worthy living from such paltry heritage, 
from such niggardly terrain, the folk must use their physical strength and 


intellectual talent transcendentally well. 


Small wonder then that the Norwegians are such a hardy, sturdy, resource- 
ful, intelligent people, independent and liberty loving, among their fjords 
and saeter pastures. Fjord life yields them courage, ingenuity, and_ social 
intimacy; saeter life gives them breadth of vision and ruggedness of char- 
acter. Saeter life gives them strength of the hills; fjord life gives them 


depth of the sea. 
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SOGN AND FJORDANE IN THE FIORD ECONOMY OF 
WESTERN NORWAY 
W’. R. Mead 

ORWAY falls into five natural 1) An intensively cultivated home- 

geographical areas leastland, stead, 

Southland, Westland, Tronde- 2) An extensive background of sum- 
lag and North Norway. The character- mer pasture and woodland, 
istics of fiord economy are most fully 3) An extensive foreground of fish- 
developed in Westland, of which Sogn © erties. 
and Fjordane form one of the four The locality is identified by the par- 
“fylker’’ or counties. Sogne and Fjord- ticular combination of these basic 
ane is an entirely rural area, penetrated — elements. 
by two major fiords (Sogn and Nord- The elements derive from aé_=egeo- 
fiords) and one lesser intermediary fiord graphical bac kground rich in contrasts. 
Sunnfiord). The ‘“fvlke’’ is located First, there are climatic contrasts. West 
midway between the two regional cap- Norway is a winter land. Summer lasts 
itals of Atlantic Norway Bergen and a brief four months. The full effects 
Trondheim. Northwards, is the province of winter, however, are modified by 
of Moére and Romsdal: southwards, maritime influences. Thev give to 
Nordaland. Sogn and Fyordane 11,150 Westland (a district in the same lati- 


square miles in area, with a population 


of slightly more than 90,000 (1939) 


lacks any single major township and 
retains the traditional West 
of life. It can claim the most representa- 
tive fiord economy of Western Norway. 
Like 
Welsh development, its spoken language 
daily life 


vielded 


Coast Way 


Caernarvonshire in the pattern of 


and written word, its and 


seasonal activity have little to 


outside influences. 


The characteristics of fiord economy 


spring from two contrasting sets of 


forces the 
The 


the entire 


One, regional; the other, 


local. fiord ce 


Atlantic 


is the economy of the 


onomy extends along 


Norwa\ It 
Northe rh Way 


coast of 


and is built upon 


tudes as South Greenland and Hudson 
Strait) the world’s highest positive 
thermal anomaly. Its entire skerry 
fringe, for example, lies within’ the 
32° KF. January isotherm. The length, 


though not necessarily the intensity, of 
northwards. 


the 


winter increases Topog- 


raphy exaggerates apparent, to a 


lesser extent, the actual, impact of 


. Western Norway 
dramatic 
Westland plateau, 
abuts with precipitous mountain walls 
into the Atlantic at 


winter. For, secondly 


is a country of contrasts in 


relief, which often 
an average he ight 


of 4-5,000 feet, is covered by the largest 


glaciers in) KEurope outside Iceland. 
Such permanent ice-caps have very 
profound cffects upon local climatic 
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conditions. In Jostedalsbreen (a four 


hundred square mile ice-sheet) and 


Alfotsbreen, Sogn and Fjordane have 
a larger area of ice-cap than any other 
province in Norway. Prevailing westerly 
winds, which ameliorate temperatures, 
bring Moreover, 

the 


The dome of Western 


heavy rains. they 


sweep forest vegetation from eX- 
posed West coast. 
Norway becomes a natural ‘‘umbrella”’ 
country. The wet western fiords, having 
over 100” on the coastal mountains of 
Sogn and Fjordane and averaging 200 
rain days annually, contrast sharply 
with the arid interior valleys with their 
Micro- 
conditions 
the 


spec ially 


average annual rainfall of 20”. 


thermal temperature bear 


striking testimony to marked 


changes in relief. notable 
the 


generated in the inner fiord cul-de-sacs, 


are high summer temperatures 


e.g. over 80° F. maxima, compared with 


57° F. August averages. The sharp 
inclines of sunward-facing slopes enjoy 
correspondingly high ground tempera- 
tures. In sun-starved Norway, with 
its December average of 25 hours, and 
annual maximum of 1200 hours, such 


conditions are exceptional. 
Climatic and topographical contrasts 


are supplemented by a complex inter- 


relation of land and water. Sognfiord 
ninety miles long, with a greatest width 
of two miles—and Nordfiord are two 


Their 


innermost recesses receive a large volume 


of the longest on the entire coast. 


of glacial water and are among the most 


fresh-water reaches of a salt-water 
coast. A rich island development, 
variety of which is recorded in the 
generous vocabulary given to island 


Norst 


the interrelationship of land and sea. 


forms in the language, intensifies 


Briefly, then, fiord Norway as a 
settlement area, 1s a country of abso- 
lutely limited flatland, of relatively 


unlimited upland and sea. Contrast 


is heightened by the remarkable fertility 


( 
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of the scattered flatlands and the bare- 
ness of their defining mountain flanks. 

To a country incomparably difficult 
of access, the sea gives rare accessibility, 
Where land exercises a strong dividing 
and disrupting influence, the sea is a 
The fiords of Westland 


sheltered 


unifying agent. 


are broad and latitudinal 


SOGN AND FJORDANE 
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FIGURE 1 
counts 


Sogn and Fjordane the I vike,’ 
Norway that d 


best the fjord character of land cape and 


or ot western coastal 
pla 

] | 
entirely rural 


(S¢ 


cultural development, forms 
area penetrated by 
Nord and one 
The “fylke” 


Prondheim., 


an 
two major fjord yn and 
lesser 


lies 


intermediary fjord (Sunn 


midway between Bergen and 


waterways. The island fringe provides 


a complementary longitudinal route 


Wa\ facilitating and continuity 


ot 
vidual fiords. 
The East-West fiords stand for diver- 


CASEC 


water communication between indi 


sity. The North-South way gives them 
unity. Norway is a political fact 
because of this geographical feature. 
Qn this Northern Way, Trondheim 1s 





SOGN AND FJORDANE IN THE 


fulcrum: 
Harald 


Fairhair’s Karmsund and _ political cap- 


located at the geographical 


Bergen spiritual successor of 


ital of Norway until the nineteenth 
centurvy—-is midway between the Vik 
Region and Tréndelag on the = all- 


important waterway. Both cities owed, 
and owe, their dominance to maritime 
and ability tO exer ise 


the Northern 
political pattern, Sogn 


accessibility, 
maritime control 
Way. In the 
and Fjordane have been directly tribu- 
to the Westland capital, Bergen. 


Such physical development 


over 


tary 
offering 
strictly limited opportunities for settle- 


but 


ment; varicd possibilities within 


the compass of settlement — bred a rare 
individuality and independence in- the 


The West 


avgeregate of individual 


settlement groups. coast 


economy Is an 
economies each  fiord displaying differ- 


ent emphasis from the next, each con- 


taining variety of littoral homesteads 
slightly differentiated from its neigh 
bour. The fiord economy, unique in 
this respect, is remarkable no less on 
account of its antiquity Only in the 
fiord coast of British Columbia and 


Alaska do similar geographical condi 
tions prevail in the Northern Hemis- 


Here 


S] Mist 


phere. , settlement is scanty and 


save for Indian stock-— of recent 


immigrant origin. Norwegian fiord set 


tlements are not less than 8&-10,000 
years old. Before the ice-cap had 
retreated to the high he Ils, the island 


fringe bore signs of habitation, ef. Viste, 


Karmsund, Kristiansund finds. Settle 
ment still persists beneath the very 
shadow of such ice-caps as Jostedals 


breen, suffering occasional catastrophe 
through avalanche and landslick 


The form and annual rhythm of the 


ford economy date, in their essentials, 
from the Dark Ages when winning 
of bog ore from. local SOUTCES had al 
salutory effect upon flatland farming, 
upland forestry and foreland fishery. 


FIORD ECONOMY O| 
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Hitherto, settlement had been largely 
the grassy The 
facilitated cutting. 
With pruning hook, cattle fodder could 


confined to skerries. 


iron scythe hay 


be more easily supplemented by forest 


foliage. The axe, however, extended 
tillage and havyfield into the forested 


wee sEmMes TROL. 


FIGURE 2 The relation of settled and crop 
land, high pasture, and forest along the fjord 
coasts is illustrated in this sketch of the con 
verging fjords that form the central portion of 
the Nordfjord district The etd or isthmus be 
tween Gloppenfjord and Lake Breim is a typical 
area of concentrated settlement 


coastlands of the fiords, and this in turn 
expanded the settlement from the Outer 
Isles of the Northern Way to 
flank hord The 


hewed planks for more seaworthy boats. 


fiord 
and head. iron axe 
The iron ploughshare struck a deeper 
furrow and tilth than its wooden prede- 


That 


Vikings 


cessor. such iron keruli 


vave to 


and accoutrements for war 
usually obscures the profound domestic 


revolution 


kor a peaceful expansion preceded 
and accompanied Viking maraudings. 
In such heavily watered country, it 
was guided mostly by land forms; 


although mountain streams, piped for 


domestic supplies and later dammed 


for power purposes, influenced individual 


settlement Small deltas and deltat 


fans, morainic patches, raised beaches, 
talus slopes and alluvial cones were 
points seized upon as settlement. sites. 
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In Sogn and Fjordane, there are few 


which would large village. 


The be- 


tween the fiord head and valley lake, is 


support a 


occasional ‘‘eid’’ or isthmus 


most frequent site of concentrated 
settlement, e.g. Sandane (Figure 2). 
Indeed, the village as a settlement form 
is still rare in this province. Where 


the individual homestead multiplies, it 


forms rather a small cluster of houses 


(or ‘‘Gaard’’). It is for this reason that 
‘Farm names are the ruling class in 
place names” (Magnus Olsen, ‘ karm 


and Fane,”’ 
The 


jacent to the stone cross which marks a 


Oxford, 1928, p. 17). 


parish church, sometimes ad 


nine hundred year old Christian meeting 
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The historical expansion of Norwegian 


farmsteads has been traced from farm 


Magnus Olsen. 


ical expansion has been twofold 


names by *COxTaph- 
Irom 


sunward-facing castern slope to shad 


owed western slope: vertically, from 
ford edge to mountain flank. When 
the homestead was splintered to the 
utmost and vertical extension was no 


longer a possibility, emigration fol 


lowed. Emigration a feature at least 
fifteen hundred years old is a part of 
the mentality of kiord Norway Place 
names from Sogn and kyordane are 


duplicated along the Atlantic coast of 


gritain especially in Cumbria from 


the same sources, Norwevians emivrated 





hue | 
J 
place, stands in isolation the same as the 
farmhouse The farm oftes ntedate 
the church the parish taking its name 
from the farm rather than the farm 
from the church The district chool 
or regional gymnasium their student 
often boarding at surrounding farm 
is similarly isolated. Professional people 
and administrative officials are Cat 
tered 1) persal } aA prinnial charac 


teristic of ford settiement 


to North America to carry place mann 
to Middle Western settlement 

Necessity for oversea emigration 
impled that the flord ceonomy was a 
limited ceconom: It Wal however, 
alwa' a tcabyle CCONOTL within at 
limitation Both relief and the ain 
tricate patterns of land and water set 
pacial limits to extensive cropping 
Cyiniatic factor rainfall and lack of 
unshine, rather than limited) growing 
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season restrict the variety of Crops 
and favour animal husbandry. 

Sogn and Fjordane, with the most 
exclusively rural adjustment in West 


land, supports cultivated land holdings 
acres in 
11.700 
farmsteads in Sogn and Fyordane, only 


than 25 
Figure 6) ()f 


(Inmark) usually less 


extent (see the 


7 per cent are not “ Bonde" or peasant 


arm 
this 


proprietorships ownership 1s 


persistent, kor the system. of 


OQdal tenure is partly responsible. Of 
farming families, a Norwegian writer, 
J. Skar, has said, “They keep then 
farm as firmly as they keep their teeth 


in their mouth.” In Sogn and Fjordane, 


most farms have from three to six cows 


There are onl five in the whole ‘ fylke 

with more than 21 The “Sekskua 
Bu” six-cow farmstead) ha always 
been typical of Westland. Half of the 


farmers keep 


| Ont SOvTL aie 


|b jordans 


produce hall of the oat cheese lor 
which Westland 4 famou Sheep 
total 200,000. Coastal ishands are rich 
in sheep ru Hol » animals need 





upervision here levery other farm 
has a hor a horse is not usually found 
On thease farmstead Which combine 
extensive fishing wath farniin Phe 
adaptable fiord pony, an invaluabl 
pack horse in carly times, is known a 


a byording Relative hortage of 





FiORD 
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fecding-stuffs takes toll in 


the number 


of pigs. Grain deficiency 


also accounts 
for the comparatively small number of 


poultry. For a 


province surprisingly 


rich in fruit 


flowers 
The 


emphasis upon, and success of, animal 


orchards and wild 


there is notably little bee keeping. 


husbandry in Sogn and Fjordane hinges 
Horda- 


CAPCl I- 


on the fact 
land 


ences the 


with 
South, the “fyvlke”’ 


longest 


that, toe ther 
to the 


px riod of outdoor 


pasture for animals. 





efpord (see Figure 


ywith Hyen 
Valu lope formed at the 


ttain and cut by the litth 


Thicouin 
tain tream that debauche riter thre hora heat 
thre Ilia 

Phi ( 1\ ckeround of | hy 
unm | ! related woodland 
cannot be divore i Westland 1 thr 

| 
country par excellence of the ele! 
CCOMOMN It hha hy lt at thre etet 
11) thi counts ( >] thie Westland 

fyiker Sovn and byordane have the 

highest average of ‘seter’’ pastureland 


Povether with Rogaland, Sovn 


» 


and 


| porch have thre longest outdoor 


pasture period for the whole of Norway 


It is not unknown for sheep to winter 
out of door inthe kerry islands 
Pable TP give ome comparative figures 
lor  setet yriaziny 
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TABLE I The Westland ‘‘seters’’ are usually 
AVERAGE ANNUAL PERIOD OF ‘‘SETER'’ PASTURAGI : oo 
in days 2-3,000 feet above sea level. Chey 
are rarely more than a few miles distant 
H Ce heef ( . - A 
from the farmsteads, t.e. they are 
Rogaland 142 142 240 222 ‘‘heimseter’’ as distinct from East 
Sogn and Fjordane 124 126 173 203 ; 5s Li aes : 
Finmark 98 101 145 141 Norway's ‘‘langseter. Their names 
Buskerud 96 103 130 132 


usually repeat those of the lower farm- 
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stead, where family name and farm 
name are often one. In Westland, 
labour journeys daily between the low 
level ‘‘gaard’’ and high level ‘“‘seter.”’ 
In Nordfiord’s lateral fiord of Gloppen, 
for example, “‘seter”’ girls leave the 
“oaard’’ at 4 p.m., milk the cattle in 
the “utmark’’ (outfield) about 6 p.m., 
spend the night in the upland chalet, 
milk again at 7 a.m. and descend with 


as much milk as they can carry to the 


home farm. Sogn and kyordane have 
relatively few ‘‘seters”’ with a_ resi 
dential summer population. As  clse 


where, “‘seter”’ rights are sold with the 
farm with which they are traditionally 
an ter’’ 


associated. grazing reduces 


the amount of indoor feeding and the 
Nearly 


a third of Norway's forage comes from 


problem of fodder production, 


Two-thirds of this 
‘utmark.”’ Hay, gath 


ered from the high pastures, is not 


SUITING T pastures 


comes from the 


infrequently transported by aerial rope 
way to the storehouse on the low-level 
farm. 

On the home farm ‘inmark’’ 
(infield a third of the land is devoted 
to fodder crops lor the “fylke,” the 
cultivated land totals 170 square miles, 
Le. less than 2 per cent. There are, in 
addition, 140 square miles of meadow 


land. Light summer nights and speedy 


growth of gra make it possible to 
reap several har crops trom the same 
land during the summer season. Some 


clove F timothy and roote rops are yrown. 
The potato was popularised as a staple 
by pari h priests in the mid-eighteenth 
century. [Tt became a valuable suppl 
ment when corn supplies failed in) tim 
of famine or wat \s in Sava days, the 
hords are still grain) importing evils 
Saga tells of wheat from England. 
During the Napoleonic blockade, with 
Norway included in the 
System, Wi than 


english men-of-wat intercepted grain 


continental 


suffered badly as 
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shipments from Denmark and the North 
German coast. Barley will ripen. Some- 
times it is cut green as a fodder crop. 
Oats are grown (cf. Hesta Korn or horse 
corn as they are locally known). Most 
supplies of cereals are now drawn from 
North America. Apart from those needed 
for domestic poultry, grain imports are 
chiefly for human consumption. 

Unlike Eastern Norway, fodder im- 
port has never been a characteristic of 
the fiord economy. In famine years of 


earlier times, leaves, mosses, cones, 


bark, seaweed and even fish offal have 





FIGURI ‘ \ typu il mall potato patch 
beyond the rack of drying hay on a farm that 
occupies a tins cleared area on the hore of the 


fjord The settlement stands on the raised 
beach acro t he fyord 


supplemented regular feeding stuffs. 
Westland and Tréndelag, however, do 
Indeed, fodder 


not sufler hortavge. 


export 


especially from the  broadet 


haylands of Tréndelag is not unknown. 
Hay drying presents the greatest prob 
lem The “hesjer,” or hayline, is a 
typical adaptation to the rainy climate. 

Because of physical limitations, there 
is litthe: commercial farming. Most of 
the livestock and animal products are 


consumed locally; for collection and 
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distribution present almost insurmount- 
able difficulties. 
the 


‘seters”’ 


Transport of milk from 
widely scattered 
of the 


fruit crops are problems still awaiting 


many small and 


and collection heavy 


satisfactory solution. Compared with 


Rogaland and Hordaland to the South, 
Sogn and little in 


Fjordane engage 


activity and greenhouse 
Like 
are great fruit growers and share in the 
specialisation of the Westland 

Rogaland, the southernmost, 
has the largest number of plum trees. 


Hordaland 


pears: Sogn and | jordane, the northern- 


horticultural 


cultivation. them, however, they 


fruit 
fiords. 


specialises in cherries and 


most, in apples. Fruit trees are im 


ported mostly from Rogaland’s nurser 


ies. In common with the rest of West 
Norway, Sogn and Fjordane have con 
tributed to the ¢ of blueberri 
and cranberries to the British marke 
A principal cash crop of n fiord 
farmers is. thi Iver fox The first 
pair of silver fo ere imported to 
orwa from 1913 SO 
d Fjordane, to vith More 
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creasingly (800 adults and 2400 young 
in Sogn and Fjordane in 1939). Mink 
are bred inland rather than on the coast. 

So far as farming method is’ con 
cerned, crop culture is persistently a 


hay 


| reals 


The seyvthe used for 
the the 


hand culture. 


cutting and sickle for 


differ little in their pattern from. those 


used in the Iron Age. Opportunity to 
employ machinery is rare. In fact, 
statistical returns for 1944 list) onh 
five tractors for the whole of Sogn and 
Fjordane. karming ts a family affair. 
Norway 1s not a country of farm 
labourers. Forty per cent of those 
classified as such are under twenty 
vears of age The ‘ygaardsgutt,’’ or 
farm boy, is still an essential feature 
of farm life Women do as much as 
men on the representative farm — the 
wil in the homefield, the daughter in 
sects | ity) rl bytrcleene 
gO add to the poo of hir 1 labour 
csp 0) larver farm ne ere 
f coupled th cyt hie mtn 
c 0) ; pout fc) , 
thir (| ) 





bie . fe ety t f 
fear } ‘ i ‘ 1 try. ct 
these ini In 1939, Sogt brie 

' 
byjorda co beac 2 OOO adult mncl 3% OOO 
Q f © Tarim port 1 


on Gloonentii { , here 
bjordane hark hharve tiniber tand 
This is a higher proportion than in the 
province to the North and South 
\lon the entire fiord coast of We there, 
foliferous tree are dominant over con 











| 
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iferous. In Sogn and Fjordane, two 
thirds are foliferous. Timber cover is 
located mostly between the high fells 
and aprons of farmland — in the recesses 
of the fiords rather than at the wind 
The Scotch pine 


(Pinus sylvestris) dominates coniferous 


swept fiord mouth. 


types. The Atlantic coast is the “pine” 
side of Norway: the inner valleys, the 
“spruce” side. In common with North 
and South neighbour provinces, Sovn 
and Fjordane have only 1 per cent 


The forest cover has been more 


heavily denuded by human exploitation 
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annual increment is 20 per cent smaller. 
The softwoods of the Kast replace them- 
selves more swiftly than the hardwoods 
of the West: the spruce more quickly 
than the pine. Most of Westland’s 
trees are now felled for domestic and 
fuel purposes. There is very little 
export. 

A sawmill is a typical appurtenance 
of the fiord farm. Water power was 
first harnessed for milling in the sixteenth 
century. The mills are now more fre 
quently operated by a motor engine or 


by electricity; though many idle wheels 





ny Tar orwa heal ‘ er part 
of benne | Vite | Or 
of ind rit { | ! fry 

Purpo ( nel bp 1 ly I 

there rem 1350 sa re of pre 
ducts { hout 11 per cent of 
th I freaal ! Phrouvhout the 
mediaeval period, frord Norway was a 


principal Crlires Ol export tor thre treel 
flathands of Western | Lircope Westhind 
and Prondelag were the source of supph 


for lecland and the Western Isle Not 


until the sixteenth century, when west 
ern supplies were largely exhausted and 
timber prices would support) overland 
lovin did the source of suppl bhatt 
to least Norway’ valle Not onk 
is the forest cover of Westland absolutel 
matter than that of leastland lt 


recall th lynificance of water power 
in forn tin Sa miber 4 ised 
most! le leliy 1 | t con 
tru 

lor farm burleling null large om thr 
homestead cconon \nimal have 
to be doused) ino winter Usually thes 
occupy the lower, stone-built) portion 
of the lag hed or stable, while the 
superstructure holds fodder lox pen 
wood head, anal thie domesti tore 


house on pallas tabbur’’) are supple 


mented by boathou ind othe Crise ol 
waterside farm lee, cut from the 
Linke or fresh-water reaches of — the 
frozen frords, 1 tored in an rechouse 
which use iwadlust as an imsulator In 


Sovn and Pyordane, the building com 


plex is repeated in the hich level farm, 
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Here, turf-roofed cattle shed, storehouse 
and the ‘‘seter’’ dwelling form a cluster 
buildings of 
They 


are usually sited adjacent to a mountain 


in contrast to scattered 


East Norway's summer farms. 


stream. Capital outlay on building per 





FIGURE 10. 
clearing along the shore of Gloppenfjord 


An example of deforestation and 


acre is usually 50 per cent of the « apital 
investment. 

Sogn and Fjordane is 
little 
Samuel 


Residence in Norwav’”’ 


a prov Ince of 


boats as well as of little 


farms. 


Laing in his “Journal of a 


London, 1836), 


remarked that it was within the reach 


of every seaman to have a boat of his 


own, whereas in England, ‘it cost as 


much to make a herring boat as it 


should require for a coasting sloop.”’ 


The Norwegian fisherman can _ still 
afford his own boat. Many fiordmen 
had grandfathers— veterans in the art 


of boat-building—who produced, in a 
little 


boats from their own workshops. There 


lifetime, upwards of a thousand 
fishing 
Only on half of the Sogn 


and Fjordane farms is land the exclusive 


is an intimate relation between 


and farming. 


source of income. Dependence on the 


foreground of fisheries increases fron 
South to North along the Northern 
Way. It is revealing to compare the 
figures for Sogn and Fjordane with 
those for Troms. 
rABLI 
Tue Fisner-t Ie 
Figure r 1941 
Sogn and Fjordane Tron 
5,670 Farming exclusive 2, 5¢ 
3,484 Farming principal 4,172 
2,294 bar ng aux ry 5,296 
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Sogn and Fjordane have coastal fish- 


ing as rich as any in Norway. The 
accent 1s on herring and bristling. In 
addition, to the thousands of small 
fishing vessels without motors, the 


1500 


There is little processing 


province supports motor-driven 
fishing vessels. 
of fish. Some ts dried and salted (often 
forming a staple dict of the foxes). Lake 
farmsteads have supplementary fresh 
the 
waterways of Sogn and kyordane sup 
the 

fisheries in 


All of 


settlement, occupational pattern, pro 


water fisheries. In fact, inland 


port richest) salmon and trout 


Norway outside Finmark. 


these features physical, land 


duction ete. are gathered together 
in Figure 2, which illustrates a contrast 
ing pair of neighboring lateral fiords. 
Such the 


frequent neighborhood associations and 


settlement units are most 


are remarkably self-contained. To such 


districts, motor boat and steamer have 


brought a revolution in accessibility. 


Water 


important than land routes. 


routes are persistently more 


The moto! 
much suited to the needs 


boat is very 


and mentality of the small-scale fisher 


is essentially an individual 
Though the 


revolutionised Westland traffie as funda 


farmer. It 


mechanism. steamship 


mentally as the railroad changed that 
of Eastland, it was well into the 1860's 
before regular winter shipping linked 


Sogn and kyordane with Bergen to the 


South and Trondheim to the North. 
After much deliberation, a biweekly 
service to Sogn and a weekly service 
to Sunn- and Nordfiords were begun in 


1858. The steamer still takes twenty 
four hours to travel from Bergen to the 
inner recesses of  Nordfiord. Until 
1880, lateral fiord communities were 


building their own merchant vessels to 


the commission of three or four share 


holding farmers. These would charter 
a master to pilot the vessel on a weekly 


e : . 2 : 
marketing cruise to Bergen several times 





SOGN 


AND FJORDANE IN THE 


during the summer months. There has 


always been mobility of people about 
the The 


mobility of farm supplies, farm produce 


fords. steamer facilitated 


and farm animals. Fiord steamers have 


special accommodation for animal trans- 


port. 

The network of roads has extended 
rapidly over the last fifty years; but 
construction is extremely difficult, pop- 
ulation scattered and trafhie scanty. 


Seventy-two per cent of the farms in this 


most inaccessible of Norway's — fiord 
“fviker”’ are now. served by roads 
(cf. 47 per cent in Finmark). — Inter- 


linking of existing networks and pro- 


vision of fiord ferries gives point to the 


growth of bus— services. Highways 
have also been extended eastward to 
join the trans-fell) systems, e.g. con- 


between 
ist Nor- 
Sognfiord to 


tinuous highways now exist 


Vadheim-Strvn-Videseter and E:; 
through 


way as well as 


Gudbrandsdal. Though improved water 


services orient Sogn and kyordane in 
creasingly westwards; new land con 
tacts tic it to the East. Sogn and 
Kjordane are without rail contact save 


for the branch line which corkscrews 


down to Kretheim on Soenfiord to 


provide a link with the Bergen-Oslo 
railway Inland contacts are not lkely 
to be greatly multiplied because the 
twin fiords are largely land-locked) by 
high fell. Mountain trails crossing the 
watershed country fall increasingly into 
disuse. 

Soon and kyordane have the most 
exclusively rural adjustment in West 
Norway. Their manufacturing indus 
try, contributing only 1) per cent to 
Norway's annual production, is) con 


fined to small workshops, e.g. woollen 


and blanket mills, furniture and joinery 


factories It is based mostly on local 
raw materials. Hydro-clectric power is 
principal source of energy. One hun 


dred seventy plants were operating in 


FIORD 
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1944. 


South, Sogn and Fjordane are believed 


Together with Hordaland to the 


to be richest in unexploited power. 


There are small mineral plants. Sogn 


has basis for an aluminum industry 


which, using Ardal falls, may make for 
a patch of industrialization. An annual 
output of 24,000 tons and a township 


Ad- 


ministrative centre of Sogn and Fjordane 


of 5,000 population are projected. 


is FKloré—a_ small coastal township 


(population, 1500), centrally sited be- 
Maaloy, at 


the entrance to Nordfiord is a major 


tween Nord and Sognfiords. 


port of call on the coastal route. Judged 


by hotel and restaurant returns, Sogn 


and 


Kjordane has a tourist industry 


second only to that of Hordaland (which 
includes Bergen). There is a_ large 
influx of summer visitors. 

Of the 


Whay be 


Norwegian rural economy, it 
said that that of Westland was 
affected least by the passage of the war 


vears. Westland always suffers priva- 





FIGURE 11 
head of (sloppe ntijord, 
barren 
line Phe 
guished by 
much of it alread, 


Small power station near the 
surrounded by bleak and 
ron kfyelds above the timber 
fyord districts of Norway 
yreat potentialitie ol 


cle Ve loped 


mountain 


are distin 


Wate power, 


tions when divorced from its 


grain 


supplies; but agrarian organization ts 
otherwise more independent than that 
of almost any other part of FKennoscan 
Cultivated the West 


25 per cent during the war 


dinavia. land in 


increased by 


vears. Wecrease in animal stocks was 
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much smaller than in Eastern Norway. 
The number of horses remained con- 
stant. Cattle declined by only 10 per 
cent. Stocks of fur-bearing animals 
were maintained. Poultry, stocks of 
which fell by 75 per cent, were heavily 
hit. Fishermen suffered from shortages 
of jute and hemp. 

Sogn and Fjordane is alive to progress. 
Improved communications are a key. 
Contributions to the export table might 
be increased if there were speedi r 
contacts and greater facilities for collec- 
tion of products. Solution lies in the 
economical linking of road and water 
way rather than endless multiplication 
and competition between them.  Re- 
frigeration equipment is a special need. 
Afforestation is a major undertaking. 
Atlantic Norway is estimated to have 
six million acres of prospective forest 
land. Plantations have extended since 
1870; though slowly. Theoretically, the 
forest potential of Sogn and Fjordane 
could be increased bi 100 pe recent. Such 
an undertaking demands appreciable 

+} 


coéperation from thi 


As in the rest ot 


farmers in the 

| | “¢ 
upland pastures. 
Fennoscandia, there is a natural com 
petition between forest and cattle econ 
omies. It is estimated that natural 


regeneration would adequately restore 
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Atlantic Norway's forest cover —if 
selec ted areas ¢ ould be ( losed to yr iZINg. 
It is difficult to strike a compromis 
between a long-term policy of control 
and the persistently independent short 
term approach of the individual farmer 
to pasture rights. 

A survey of Sogn and Fjordane reveals 
the rhythm of life to change little in the 
representative fiord economy. It is 
an economy both rooted in antiquity 
and alive to progressive methods. The 
small production unit will be persistent 
in neighbour communities which, adjust 
ing themselves to the well-defined en 
vironment of the lateral fiord, show 
Increasing variations on rather” than 
repetitions of a theme. The adjustment 
has a twofold character — first, the 


Increasing application of new methods 


to old problems; second, the multiplica 
tion of pursuits in an environment 
which, for over a thousand vears, has 


set rigid limits to the areal extent of 
opportunity. If the broad fiord avenues 
attract men out, they bring ideas in 
The remarkable fact is that these ideas 
enrich the inner settlements of such 
a district as Sogn and Fjordane without 
appreciably disturbing a notably stable 
community life with the restlessness of 


the OUutCI world. 


GEOGRAPHY OF INDUSTRIAL LOCALIZATION 


Georve 1. Renner 


OCATION . of 


ularly of manufactural industries, 


J Af has received varving amounts 


of attention from economists for nearly 


industries, arte 


' 
I 


acentury. (This paper is based in larg 


part upon studies made by the writer for 


the Industrial Section of the U. S. 
National Resources Planning Board. 
Karly studies of the general problem 
were included in works of an economi 
historical nature, or appeared as inci 
dental iwems in treatises on theoretical 
economics. Wuring the past four- o1 
five decades, however, many attempts 


have been made bv students of eco 
nomics and geonomics to formulate and 
state a general theory of industrial 
location \mong carly attempts at 
this in America, those of | \. Ross 
(1896) (Ross, | \., “The Location of 
Industries,’ QOuarterl Journal of Ico 
nomics, Vol. 10, No. 3, 1896, pp. 247 
268), and W.S. Tower (1911 Tower, 
W. S., ‘Some Factors Influencing the 


Location and Migration of 
Bulletin of the Geographical Society of 
Philadelphia, Vol. IX, No. 2, April 
1911, pp. 20 37) are notewort! 


11 
One of the 


Industries,’ 


most slenificant studies of 
industrial location ever made was that 
by the German Economist, Alfred 


Weber, in his 


of Industries.” 


"Theory of the 
His 


Was ba od upon the economics of indus 


Location 


entire analysis 


trial co ts, 


and it led him to recognize 


that two distinet se ts of tac tors Op. rated 


The first set included primary costs ol 


raw mat rials, 


fuel, and ts insportation, 


and the ae he COM luded., Wore Te sponsibli 


for locating industries within — large 
region The econd set he termed 
agglomerating and deglomerating factors 


miscellaneous economic consid rations 


which localized industric 


sin specific sub 


regions and districts within confines of 


large regions “lt ber den Standort der 
Industri n, | Teil, | in The orie cle ~ 
Standorts”’ Ist edition, 1909) and 


“Industrien Standortslehre,”’ in Grund- 


riss der Sozialdkonomik (1st edition, 
1914) VI Teil 
It has often been pointed out that 


the atte mpt by 


Weber 


theory ol 


to formulate a 


general location 


industrial 
does not adequately explain the condi 


tions 


obtaining in a country of such 
complexity as the | nited states. It Is 
also evident that it is insufficient to 


describ geographically the ph nomenon 


of industrial location for any country. 


The present discussion attempts, there 


fore, to approach the whole matter 


ecologicalls rather than economically 

that is by regarding industries not as 
economic entities, but rather as fune- 
tional forms in a large geographical 


pratt ri 


\ CLASSIFICATION OF INDUSTRIES 


defined as 
vields 
Thus defined, the 
total number of industries is very large 


\n industry may be 


any 


economic activity which 


von ds, 


utilities, or services 


and their variety is surprisingly great. 
from a functional point of view, how 
ever, this great array of industry falls 


into four general classes: (a) extractive, 


bb) reproductive, (ce) fabricative, and 
d) facilitative. 

It is common knowledge that indus 
try generally is distributed very un 


evenly over the surface of the earth, and 
indeed, over the surface of any individual 


country It 


sug¢vests that there 1s some 


principle ot cconom geography operat 
Nloreover, 


functional 


inv as to localize industry. 


since the four general 


Ly pe + 


of industry do not. coimeic in thet 
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distribution, it is readily surmised that 
the principle may be relatively complex. 


THE COMPONENT ELEMENTS 


OF INDUSTRY 


For its successful prosecution every 
industry requires some six component 
elements or ingredients: 


(a) raw materials 

(b) market 

(c) labor (management, 
unskilled workers) 

(d) power 

(e) capital 

(f) transportation 


skilled 


workers, 
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and characteristics of output produc ts. 
In some instances these considerations 
will place the locus of activity near one 
ingredient; in other instances, it will 


drive it toward a second, and so on. 


Ordinarily, advantage accruing from 


proximity to some given” ingredient 
must be great enough to offset cost and 
difhculty of assembling the remaining 
factors or, the geographical equivalent 
of this, of providing access to them. 
For example, locating a tomato cannery 
its raw material 


near 


supply, must 


mean that the advantage of doing so will 


PERSONS EMPLOYED IN MINING 


{ 


Distribution of workers in all mineral industries gives 


PREP “AED OF OFTHE OF THE HATRIMAL RESOURCES COMMITTES 


FIGURE 1 
of this great group of extractive industries 
industries, 


Seldom if ever does an entrepreneur 
find the ingredient elements juxtaposed 


in a single locality. The problem of 


establishing an industry, therefore, re- 


solves itself into assembling several 


ingredients upon a selected locus where 
one or more of them may already occur. 
The locus chosen will or should depend 
inherent traits of materials 


upon raw 


to be used, nature of industrial process, 





Maps showing the distribution of workers 
in hunting and trapping, or in fisheries would reveal different patterns of localization 


EACH DOT EQUALS 250 
PERSONS EMPLOYED 


a fair picture of the localization 
in the forest 


offset the cost of assembling power, 


labor, and capital, and of transporting 
Where 


such an advantage occurs, raw material 


the canned goods to a market. 


to be the locative factor 
Similarly, 


others of the industrial ingredients also 


would be said 


for the industry in question. 


factors under certain 
Whether all ingredient ele- 


ments can or do act as locative factors 


become. locative 


conditions. 
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must, at this point, be regarded as 


doubtful. 
The General 


Principle of Industrial 


Loi alization 


Location of any industry has two 


aspects: selection of a local site, and 
choice of a general regional situation 

The farmer, while highly significant 
from the standpoint of economic geog- 
raphy gerne rally, plays little or no part 


in the present study, the regional 


occurrence of industry being the major 


consideration. 


Krom surveys made to date, the. 
economi geographer is able to perceive 
the outlines of the geographical relation 
between an industry and its locality, 
and to formulate a general Principle of 
Briefly stated 


tends to locate 


Industrial Localization. 
Any 


point 


this is: industry 


at a which 


prov ides optimum 


access to its ingredients or component 


elements. If all these component ele- 
ments be juxtaposed, the location. of 
the industry is) predetermined. — If, 


however, they occur widely separated, 
the industry is so located as to be most 
accessible to that clement which would 
be the most expensive or ditheult to 
transport and which, therefore, becomes 
the locative factor for the industry in 
question.” 

It is generally recognized that indus 
tries have not usually been established 


Indeed, 


factories be Ing Opn rated 


in their optimum locations 


there are many 


in marginal locations, just as there are 


marginal lands in cultivation, or mat 
ginal colleges in operation. The degres 
to which an industrial location approx 


imates the 


optimum, may be termed 


Its geonomiic ethciency Where geonomi 


eficiency is low, as is frequently the 
case, the industry is often able to con 


tinue operation by reason ot hich 


economic ethiciencs 
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THE EXTRACTIVE INDUSTRIES 


The Principle of Industrial Localiza- 
tion stated above is so phrased as to 
Actually, 


however, it applies rather differently to 


apply to industry in general. 


each of the several classes of industry. 
afford the 


include those 


industries 
They 


economic activities which involve the 


The extractive 


simplest example. 


removal of resources which have been 


stored in the environment by natural 


processes. Among them, mining, quar- 


rying, logging, trapping, fishing, whaling, 
and hunting are typical examples. Some 


forms of agriculture are also extractive, 


. pr 'onged extensive cash-grain grow- 


‘ 
ing. Some pastoral industries are like- 
wise extractive in that they destroy 
natural range cover through over-pas- 
turing. 
Among these robber-industries, min- 


ing is the most noteworthy, because 


once minerals are used there can be no 
conceivable 


new supplics within the 


span of human existence. In all mining 
enterprises, as well as most other extrac- 
tive industries, the nature of the process 
is such that it must be carried on at the 


point of raw material occurrence. Power, 


labor, capital, and transport facilities 


must therefore be brought to the raw 


materials, and thence 


the product is 
conveved to market. Figure 1 provides 
a kev to the ve neral localization of the 
mining industries in the United States. 
The law of Location for Extractive In- 


dustries 


Extractive industries are nature-di 


tated in their localization and cannot 


be changed by Their law. of 


Miah. 


location can, therefore, be stated as 


follows: ‘The extractive industries are 


and must continue to be located by the 
occurrence of their raw materials.” 
The law fails of being an immutable 


relationship only as regards two further 
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considerations. First, the Principle of 
Accessibility dictates that nearness to 
market will play an important role in 
determining what timberland, mineral 
deposits, or other natural materials will 
be exploited 


and which 


Rich 
grades, if relatively poor in geographi 


not. 


location may thus be left intact whilst 


much lower grades can be 


profitably 
worked if near or accessible to a market. 
Second, many present loci of extractive 
industry will doubtless disappear 


through destruction and replacement 


by other land uses. 


THE REPRODUCTIVE INDUSTRIES 


The reproductive or refundive indus- 


tries are those economic endeavors 


wherein man uses the forces of nature 
to yield an endless stream of products. 
These industries depend upon the utiliza- 
tion of and co6peration with continuing 
natural processes. Agriculture and graz- 
ing are typical reproductive industries, 
using natural resources over and over, 


and removing only such materials as 


can be repla ed or for. 
Some of the extractive industries could 


compensated 


be transformed into reproductive types, 


as for instance, if silviculture were 


substituted for present-day logging prac- 


tices, pisciculture for fishing, and fur 


farming for trapping. 


In the case of agriculture, which is 


the greatest of all refundive industries, 


the process of growth and fruition are 


largely controlled by specific regimens 


of climate and soil action. From an 


industrial standpoint, therefore, climate 


and soil must be regarded as the 


raw 
materials of agriculture. At the same 
time, it may be worth noting that 
capital, labor, and management in 


agriculture frequently are merged in a 


single individual who in most instances 
displays an interesting mobility. —In- 
deed, the willingness of the farmer to 


move to new and different lands and 
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climes, has been noteworthy the 


earliest prehistoric folk-wandering down 


from 


to the most recent interstate migrations 
in quest of farm 


States. 


land in the United 
Power in agriculture is supplied 


by muscle, gasoline 


wind, or small 
engines, and as such this factor is almost 
entirely fluid, and not to be regarded as 
a locative factor. The labor factor is 
similarly non-locative in its Operation, 
The willingness to migrate on the part 
of both yveoman and tenant farmer has 


Where addi- 


tional labor is required, a large floating 


already been remarked. 
class of harvest hands, cotton pickers, 


fruit pickers, etc. is usually readily 


available. 
The market for agricultural products 
is in market, in 


\Nloreove os 


two kinds; 


some cases a world 


others a 


that 


very local point. 


market is of either it 
may be the point of consumption in the 
commodity’s original state, or, as in the 
extractive industries, the point where it 


the role of 


assumes raw material for 
some fabricative industry. In this 
latter case, the fabricative industry 


the agricultural, 


thereby rendering of litthe moment the 


frequently comes to 


factor of nearness to market. 
Where the commodity produced is a 


world staple (or a nation-wide staple 


in those countries under 


operating 


protective tariff policies), agricultural 


industries tend to be localized with 


regard to the location of raw material 
factors, i.c. specific types of climate 
and soil. This is true, for any given 
form of agriculture, up to a certain 


radius from primary markets; outside 


this radius, the cost of access to market 
will rule out the production of the given 
commodity. Stated in another way, the 
agricultural 

the 


material factors of climate and soil, with 


production of staples is 


localized in response to fixed raw 


the market factor exerting little or no 


influence save to determine a circum- 
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ference of marginality in market access. dustries, whose products are perishable 
In most instances the market radius so and yet must be consumed fresh, near- 
delineated, is a rather long one. ness to market seems to be the para- 

The extent to which competition, both mount factor in location. Market 
from foreign producers and among gardens, gardens under glass, flower 
American farmers themselves, has driven gardens, and hothouses, potato farms, 


commercial agriculture into regional and fresh milk dairies are located usually 


specialization, can be seen by examining as close to market as is possible. In such 


Figure 2. The segregation of American instances, the necessity for rapid dis- 





LEGEND —* 

I-MIXEO FARMING “s. 

@FRUIT AND TRUCK 
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FiGuré 2.—Regionalized types of farming in the United States. This presents a picture of the 
general localization pattern for the reproductive industries in the United States. Comparison with 


maps of climates, soils, landforms and natural vegetation reveal most of the basic causes for this 
pattern 


agriculture into broad well-defined posal of perishable products outweighs 


“belts”? of specialization well illustrates — the handicaps of  illy adopted soils, 
the Op ration of the © Princ iple of Com- infelicitous climate, or higher costs for 


parative Advantage’ under conditions —Jand and labor. 
of ruthless competition. Agricultural 


industries which produce staples, when fag of Location for Risseductine Tie 


subjected to such competition, become — gqyctpies 


localized with respect to their most 

favorabl type of climate and soils, and The Law of Location for Reprodi« tive 

to a lesser extent landforms. Industries may be stated as follows: 
For a considerably smaller group of “Reproductive industries, (a) which 


agricultural and other reproductive in- produce staple commodities are pri- 
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marily localized by Nature-made condi- 
tions such as climate and soil, operating 
the 


advantage; 


under principle of comparative 


b) which produce perish- 





FIGURE 3 


tion reflects the | 


yenera 


able commodities tend to locate close 


to their markets even at the expense of 
greatly increased costs.”’ 
THE 


FACILITATIVE INDUSTRIES 


Economic activities which = aid— or 


“service” the primary classes of indus- 
try (extractive, reproductive, and fabri- 
cative) may be lumped together as 


They 


of dissimilar lines of human 


facilitative industries. include a 
wide array 
effort, such as trade, finance, transporta- 
tion, communication, and the personal, 
professional, and institutional service. 
dissimilar forms of 


This vast array of 


enterprise exists mainly to provide 
facilitative services and utilities to 
workers in primary industries. The 
principle markets for such industries, 


therefore, lie in the other groups of 


of the 


Distribution of workers in the retail selling enterprises of the United State 
an indirect picture of the localization of one out of the many types of facilitative industric 
pattern of urban population more than an) 
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the distribution of 


workers in them tends to parallel that 


industry, and = so 


workers in those other groups. 


Figure 3 shows the localization of one 


200,000 
©) 122.0% 
5Q000 

@ 26000 
e@ S-10,000 


e 1-5,000 
+ 300-1000 


prov ide g 
Distribu- 


other single tactor 


type of facilitative enterprise, the retail 


selling industry, in the United States. 


The Law of Location for Facilitative 


Industries 


“The facilitative industries tend to be 
located almost entirely by the distribu- 
tion of markets for their services,” Is a 
simple statement of the law of location 
This should 


pointing out 


for this type of industry. 
perhaps be qualified by 
that major lines of transportation tend 
to be concentrated in natural corridors 
of access, and the trading, communicat 
industries tend to 
focal 
along these trunk transportation arteries, 
that 


disproportionate ly 


ing, and financing 


concentrate at strategic points 


and the services tend to cluster 


around these com- 


mercial foct. 
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FABRICATIVE INDUSTRIES 


there is 


Wherever 


mercial raw materials and 


an input of com- 
an output of 
finished Or proc essed goods, the industry 


may be termed fabricative. Smelting, 


refining, proc essing, assembling ol parts, 


heavy and leht manufacturing, may 


be classed as fabricative industry. <A 


considerable amount of agriculture is 


beginning to assume the character. of 


fabricative industry, as for example 


truck growing with large inputs of 
fertilizer, and stock feeding with larg 
intakes of purchased fecds. 

The fabricative industries differ from 
the extractive and refundive in- that 
they are much more motile in secking 
their loet. This is primarily a result 
of the fact that they depend upon 


movable rather than fixed raw materials. 


mind of 
“The 


indus 


This was uppermost in the 
Alfred) Marshall 


characteristic of 


when he wrote, 
manufacturing 


tries which makes them offer generally 


the best illustration of the advantages 
of produc tion on a large seale, is thei 
power of choosing freely th locality 
in which they will do their work. They 


are thus contrasted on the one hand with 


agriculture and extractive indus 


tries (mining, quarrying, fishing, ete.), 
the geographical distribution of which 
is determined by nature; and on. the 
other hand with industries which make 
or repair things to suit the special needs 
of individual whom 


they 


customers, trom 


removed, at all 
\lfred 
kconomics. of 
Kklements of 
Ne W York, 


cannot be far 


events not without great loss.’ 


Marshall: 


Industry,” 


“Telements of 
Volume |. of 
\lacmillan, 


Economics. 
1892.) 
Marshall is of course correct in saving 
that a manufactural industry may choos 
inferring 
Since the 


this 


its locus, but he is wrong in 


that it is really free to do SO 


Marshall mac inter 


when 


date 
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pretation, enough study has been de- 
voted to the subjec t (Tracy E. Thomp- 
son, “The Loc ation ot Industries, 1899 
1929,”” Bureau of the 1933, 
Washington, DPD. C numerous 


other studies on this subject) to indicate 


Census, 


also 


that despite this apparent freedom of 


choice, the location of a manufacturing 


plant is usually not owing to chance or 
mere que stions of convenience, but is 


in veneral the result of recognizable 


geonomic principles. 
Since the fabricative industrics depend 


upon movable rather than fixed raw 


materials, their localization is a matter 


of considerable complexity. At — this 


point it should be recalled that every 


fabricative industry must have the six 


ingredients Ol component clements: 


capital, transportation, market, power, 
well as 


and labor, als 


raw materials. 
Where the last named become mobile, 
each of the other five elements ts left 


free to exert a localizing influence. 


It is obvious that every raw material 


which is exploited must eventually go to 


market along a transportation route 
from RM to My, as shown diagram- 
matically in Figure 4A. Somewhere or 
other along that, at some movable 


point ky, labor and management, capital, 
and power are applied in a process called 
In most 
route from RM to M wall 
the 


manufacturing or fabrication. 


instance es, the 


approximate a straight line, and 


position of Fk, the point of fabrication, 


will vary according to the cost of trans 


porting the various ingredients. Pre 


cisely how this consideration operates, 


can be seen only after an analysis of 


each clement 


Cau pital 


\ccording to popular Opinion, the 


presence ol capital within al district is 
the establish 
This 


mediaeval 


an impelling reason for 


ment of industries therein. was 


undeniably true during and 
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early modern times in Europe and during 
More- 


over, in countries today, where a local 


the Colonial period in America. 


geographic economy prevails, the same 
phenomenon is in evidence. Under such 
conditions, the accumulation of capital 
necessary to the promotion of a manu- 
factural enterprise takes place only in 
restricted local areas. It is unable to 
range far afield because the vehicles for 
the movement of credit are rudimentary, 


and because economic and social condi- 





(seneral diagram to how the 
market 
with “F,” the point of fabrication, occupying 
some position on the 


FIGURE 4a, 
movement of any raw material to it 


route between the locu 
of origin and the locus of destination 

FIGURE 48.—Diagram to illustrate cases where 
the bulk or perishability of raw material drive 
the point ol fabrication back toward the point 
of raw material origin 

FiGure 4c. Diagram to illustrate the position 
of the point ol fabrication where two raw mate 
rials are manufactured 
product. 


combined nto one 


revlon are 


Capital 


tions outside of the local 
not known to the capitalist. 
usualls 


is, therefore, employed locally, 


and in a sense Ma' bye said tG locate 


This holds 


true, however, only in the early 


industries within the area. 


Stages 
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of industrial development, because as 
economic maturity approaches, capital 
becomes fluid. It is thereby rendered 
available to all parts of the world where 
political safety and financial returns are 
guaranteed. In all save the initial 
economic stages, therefore, capital may 
be disregarded as a locative factor. As 
evidence of this, it may be pointed 
conservative 
the ‘de- 


copper, the 


out that the moneys. of 


Back Bay 


velopment of 


spinsters financed 
Montana 
premiums of life insurance policyholders 
have gone into Canadian railways, and 
the life savings of timid British shop- 
keepers have flowed into nearly every 
In the light of these 


other 


country on earth. 
and innumerable examples, it 
seems as If there be no industries which 
find it imperative, or 


even espe tally 


advantageous, to be near their sources 


of « apital. 


l'rans portation 


It is a truism that all manufactural 
enterprises require adequate transporta- 


” 


tion facilities.” Transportation “per se, 
however, 1s of no value to an industry; 
rather it 1s transportational access with 


materials or 


respect to raw markets 


which is of significance. Upon first 
analysis, therefore, it would seem that 
natural corridors and established ave 
nucs of transport would prove to be 
powerful magnets drawing unto them- 
numbers and variety of 


selves yreat 


industrial plants. On the contrary, this 
appears not to be necessarily the case, 
The history of industrial development 
United States 


transportation facilities follow 


in the indeed 


that 


suyvests 


rather than precede industrial location. 
It seems to have been true that railways, 
for example, have been built in’ this 
country wherever there were promises 
A mill located 


near raw materials or a factory erected 


of remunerative traffic. 


upon a power! site, Was soon supplied 
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with transportation facilities if it created 
sufficient cargo. Thus the major linea- 
ments of the American transportation 
pattern have been the result of building 
roads and railways from one industrial 
another. One 


locus to conclude 


may 
therefore that transportation ts a result 
of, rather than a cause for industrial 
location, 

In the early and middle stages of the 
cycle of industrial development, manu- 
factural industries seem to have been 
established upon some locative clement, 
facilitics were soon 


the 


and transport pro- 


vided. Apparently mere prior 


presence of such facilities has not con 


stituted a locative factor for basi 
industries. This, however, does not 
deny the fact that, if two alternative 
loci present themselves to a nascent 


industry one having prior transport 


facilities and the other not, the former 


has usually been selected. Late 


in the 
cycle of industrial development, in. the 
conindustrial stage, it is un 


that 


SO-( alled 


doubtedly true transportation as 


such does appear to play a part in 


locating many small miscellaneous in- 


dustrics. This may be shown to be less 


of a reality however than it 


appears 
to be. The primary importance of the 
transportation factor would seem to le 
in the fact that the cost of transporta 
the the 


effectiveness of an industry's geographic 


tion serves as real measure of 


location in relation to. its 


ingredient 
elements, rather than in being, itself, a 


locative factor. 


Raw Materials 


The need for being near raw materials 


is imperative for many fabricative 


industries. Raw materials, 


therefore, 
a locative factor in 
This is veneral 


relationship, however, because it holds 


may be regarded as 


all such cases. not a 
true only for two types of manufacturing 


which collectively make up about twenty 
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fabricative industry. 


the 


per cent of all 


Kirst, there are instances where 


perishable raw materials are converted 
into non-perishable, or at 


least less- 


perishable, products. For example, 


sweet corn is canned near the cornfield; 
the 
dairies which contribute the milk used; 
salmon 


butter and cheese are made 


near 


canneries are located as 


near 
to the fishing grounds as possible, and 


berries are made into preserves close 


to the producing areas. 


Second, instances 


there are those 
where, in the course of manufacturing, 


bulky 


raw materials are markedly 


con- 
densed. Prime examples of this are 
the drying of fruits, the dehydration of 
vegetables, or the evaporation of milk. 
This is shown 


Figure 4B. 


of the line ts roughly proportional to the 


diagrammatically in 


In this graph, the thickness 


bulk of the commodity or commodities, 
and hence is roughly proportional to the 


cost. of such 


transportation. In all 
instances, the high cost of haulage drives 
the point F back toward RM as far as 
possible. 

The sawing of lumber similarly tends 
to be the 
possible, because the removal of slab, 


the the 


done as close to forest as 


loss in sawdust, 


culling of 
knotty, splintered, decayed, or otherwise 
undesirable portions, altogether usually 
accomplishes 


25 to 40 


a reduction in weight of 
This 


freight 


per cent. affords a 


material saving in costs. In 


addition, there is a marked compression 


in volume. Only a few saw logs can 


be carried on a flat car, because of the 
large interstices between logs, but sawn 
lumber may be packed lightly into box 
cars with no interstitial loss. burther- 


loaded 


whereas 


more, lumber may be 


and oun 


loaded cheaply, large logs 
require expensive equipment for manip 
ulation. 

The smelting of iron ore ts a further 


illustration of the locative effect of raw 
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materials. At Birmingham, Alabama, 
where ore, coking coal, and limestone 
occur juxtaposed within a small radius, 
there is a naturally determined locus of 
fabrication. But in most instances, the 
three are not closely associated in 
Nature. 


assembling 


There is then, the problem of 
them upon one site. In 
order to make a ton of pig iron there is 
6,900 Ibs. of raw 


$000 Ibs. of iron 


ordinarily required 
materials —that is, 
ore (assuming an Fy 
cent), 2,000 Ibs. of coke, and 900 Ibs. 


of limestone for flux. The 


content of 50° pet 


COnVE rsion 


of these materials to pig iron entails a 


reduction ratio of 69:20,° or nearlk 
> 


344 to 1. This, necdless to say, compels 


the smelting of iron ore as near the source 
; This 1s 


howe VCr, bye Cause 


of raw materials as possible. 
not a simple matter, 
the two major raw materials do not 
usually coincide in location. € onse- 


quently one of them must be transported 


to the other before fabrication can be 
effected as shown yraphicall in kigure 
1H’. The British long ago summed up 
their experience in this connection by 
the adage, “Ore move to coal.’’ This 
would seem to be borne out by the 
situation at Pittsburgh; but there are 
enough variations elsewhere to suggest 
that or move to coal only if it be on 
the road to market Where ore lies 
loser to the timate market, coal will 
move LO ore I) th Case of (sar 
Chicago. coal ancl ore ire moved 
toward ot mother in the direction of 


lon alize «| 


While iron making is clearl| 


with respect to the occurrence of raw 


materials, the melting of many other 
metals tends LO CSsCcape this control 1) 
the case Ol Copper vold, silver, and some 
others, the ore are concentrated near 


the mine \fter this processing, the 


re sulting concentrats are able to move 
for final 


to other site manufacture 
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Fabricative Industries Located by Raw 
Vatertals. The 


industrial 


partial control over 


materials 


‘*Nearness 


to raw materials tends to be the loc ative 


location by raw 
may be expressed as follows. 
factor for all manufactural industries 


which use perishable or highly con 


densible raw materials, 1c. where fabri 


cation involves a preserving or bulk 


reducing process.”’ 


Varket 


Many fabricative industries find their 


optimum location as near to thei 


market as possible. This is true with 


regard to some. three classes of Wahu 


factures First, there are those manu 
facturing processes which greatly add 
bulk to the raw materials In this 


Class br long boxe S, Crates, barre] eh ap 


furniture and) pianos, certain types of 


bouadl hardware ana machiner leven 
automobil show this same tendency, 
at least the cheaper makes do The 


parts ob a lord car for example tend 


to be made near the raw materials, but 


the final assembling mto a bulky 
machine tends to be done ino assembly 
plant within regional market areas 
This is indicated }y. th vrapl W 
igure 5A 

The same may be said of those indus 
tries which manufacture a product. of 


very low value per unit of weight, but 


rather wide 


hose raw materials ar 


pread in occurrence examples of this 


are brick and tile factori coment 
plants, ice faetori brewerles, soda 
pop hotthne works, and a few other 
Second, there are those rrcenurba 
torics which produce perishable or 


bore al abl 


thie re ois all obviou 


finished products, for which 
advantage im beimeg 
near to the pomt of market disappear 
anc’ Jakeries, ice cream 
kosher work 


pact ny podeanat : vias 


wood VOnec! factori . and HUMIC rous 


other t } sol podeannt 


factories, 


illustrate this class. 


' 
' 
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Third, there are those manufactories 


whose products must constantly change 


in stvle, design, or technological chat 


acter. Obvious examples of this class 


of industries are fur garments, women’s 


frocks and millinery, men’s tailor-made 


clothing, publishing (but not necessarily 


printing ) and illustrating. Other ex 


amples are machinery, machine appli 


ances, machine tool manufacture, pat 


tern making, and the writing of plays, 
scenarios, and popular music. 


Located by 


market 


Fabricative Industries 
Market. ‘Nearness to 


to be a prime requisite for all fabricative 


tends 


or manufactural enterprises (a) where 
the 


increased in 


materials are markedly 


bulk on 


the processing Creates a fragile or po rish 


original 
weleht, (b) where 


able product, or (¢) where the product 


stv le 


pop 


is subject to rapid changes in 
design, technologi al charac ter, or 


ular interest 


Power 


all fabr al 


but there is great variation 


Power is an Ingredient in 


tive industry, 
amount individual 


in the required by 


industries lp to early modern times, 


power requirements were supplied. pri 


marily by human or animal muscle. 
Since this could be had at any point, it 
or no control over manu 


With the 


however, 


exercised litth 


factural location 


prour SS 


of mechanization, power was 


required in larger units Chis was met 


for several centuries by water power. 


Kor a time, therefore, practically all 


mechanized industries were compulsorily 


located Upon sur h power sites. “The non- 


mechanized manufactories, of course, 


escaped this rigid control in location and 
to defer to other factors Asa 


were tree 


consequence of the early importance of 


Water power, xtile mills, shoe factori 
grist mills, sawmills, and many other 
establishments in America were located 
on falls and rapid 
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With the advent of coal as the primary 


source of power a large number of 


industries were geographically liberated, 


at least with respect’. to power. kor 


most industries, an adequate power 


supply could be had at any point which 
strings of railway 


might be reached by 


gondola cars, river boats, or canal 
barges. This liquidity of power was 
further enhanced by the development 


of electrical transmission, a matter 


which made readily transportable up 


to a radius of perhaps 350 miles, both 
coal and Wale! The 
result of this last named development 


powec! powcr. 


has been to destroy almost entire ly, the 


locative influence of powcr for most 
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tion of the 
where the 


Diagram to illustrate the 
point ol 


post 
industric 

perishable, fragile, 
in desivn o1 


fabrication. in 
bulky, 
or subject to rapid change 
demand 

kigtre Spr Dia 


port ol 


product 1 


market 
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where the fabrication is deflected to a 


powell ite 
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where the 
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industries. In spite of this, it remains 
a fact that 


transported even a short distance with- 


electric power cannot be 


out some cost and if the distance be 
great, the line loss together with those 
of transformation may be considerable. 

Consequently, for those industries 
where huge blocs of power are consumed 
and where power input costs are large 
in comparison with raw materials or 
labor or transportation costs, nearness 


In 


costs 


to the source of power is essential. 


other words, wherever power 
constitute the major percentage of the 
total cost of the finished product, the 
manufactural plant is driven as close 
the 


possible. 


to locus of power generation as 
The following industries ex- 
emplify this principle: aluminum smelt- 
ing, corundum manufacture, synthetic 
nitrate manufacture, electrolytic refin- 
ing, electroplating, manufacture of fire- 
furnace 
This 
is shown diagrammatically in Figure 5B. 
Located by 


where the 


brick and crucibles, electric 


smelting of iron, and a few others. 


Fabricative Industries 
‘In all 


amount of mechanical energy required 


Power. industries 
in processing is very large, and where 
the cost of that energy is the principal 
item in the total costs, nearness to the 
become the locative 


source of power 


consideration.” 


Labor 


Certain industries require for their 
prosecution large amounts of unskilled 
workers; others require large numbers 
of skilled workers; still others require 
varying amounts of both; all industries 
require the service of entrepreneurs 
enterprisers, promoters, Managers, Or 
operators. These three types of workers 
may for certain purposes be lumped 
together under the term, ‘‘labor.”’ It 
is quite commonly believed that this 
labor factor plays a locative role in 
connection with many fabricative indus- 
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tries. In one sense this is true but it is 


often much less significant than is 
supposed. 

In antiquity, manufacture seems to 
have arisen slowly and very locally, and 
with it certain skills were achieved also 


In 


instances, this eventually amounted to 


very slowly and_ locally. many 
a local monopoly which was relatively 
safe against either imitation or competi- 
tion. As a consequence, geographical 
place names often became an integral 
part of the name of the product, e.g. 
Dresden china, Brussels carpets, Pilsen 
beer, Sw iss clocks, Toledo blades, Tyrian 
This, of 


course, persists even to the present, long 
after it 


purple, or Edam cheese. 


has ceased to have much sig- 
nificance. 

Not all labor, however, is skilled in 
special tasks and dexterities; there are 
large numbers of hands employed in 
industry which are relatively unskilled. 
labor exist 


Reservoirs of this kind of 


only in metropolitan areas or urban 


centers. For some time after the in- 
auguration of the factory system, such 
labor was to be had readily only near 
existing areas of dense population, or 
in some cases in over-populated rural 
areas. Consequently, many factories 
and mills were established at loci which 
would be as near to reservoirs of labor 
as possible. 


The 


preneurs or labor, or management. 


entre- 
In 


earlier days the promoter, enterpriser, or 


same may be said of 


manager could for obvious reasons arise 


localities where certain skills 


had 


capitalist adventurers, foremen, or man- 


only in 


and attitudes developed. Thus 


agers in weaving could arise only in 


areas where weavers lived and 


plied 
their craft. Owing to provincial ties 
and lack of geographical knowledge, the 
entrepreneur class were usually reluctant 
to remove themselves to new areas. A 
certain of this 


amount geographical 
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timidity still persists in the present 
day: business enterprises in Ney York 
or Philadelphia for example are some- 


times hesitant to 
Nevada, 


fear the 


move to Wyoming, 


or Louisiana because 


they 
eC entailed 
of 


competition 


changes Which will ] 
in their accustomed 
Often vicious 
the old 


unknown VICissit uc 


Way living, 


cut-throat 


in locale js Preferred to the 


les of a new locus. 


Certain immo- 


relaxations of labor 


bility, however, have been taking 


place 


during the Past half century. particu- 


larly in America. Improved communica- 


tion and Increased 


facilities for, and 


habits of, travel have 


largely destroved 


the timidity of the Today 


entrepreneur. 
of 


Massachusetts. ( 


the superintendent 
Lynn, 


a shoe factory in 
be 


Los 


an 
St. 


usually 


induced tO move to Louis. 


Angeles Or Dallas if 
of 


offered. 


satisfactory condi- 


tions salary and Opportunity are 


This mobility of the Managerial 


classes, largely a product of education 


apparently, is becoming so marked that 


labor of this kind 


an no longer be 


regarded as a locatiy, factor for industry, 


To a large extent, the same may be 


said of unskilled labor. Common labor 


is rarely tied down by either property 
holding Or strong so lal ties, The 
second-hand fliy ver and good roads have 
further Increased the mobility of the 
unskilled laborer. Today he js apt to 
show up in unwanted numbers in even 


remote places. upon the merest sugges- 
tion of the Possibility of a job. At 
Boulder damsite and at the mouth of 
Grand Coulee, for example, towns 
sprang up in the midst of sagebrush 


desert, Populated 


by migrant labor 


anticipating employment Upon projected 
Federal improvements. 

Skilled 
behave 
the 


craft or 


labor, however, seems to 


IN quite different Manner. Prior 


to so-called industrial revolut ion, 


artisan skill was the chief basis 


Of success in the fabricative Industries. 
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It was an asset which had been achieved 
at great cost and hence was guarded 
with great jealousy. Apprenticeships 


were long and arduous and craft secrets 


were divulged to only a limited number 
of persons. Indeed many of the guilds 
and craft unions partook of the nature 


of 


Operative 


secret societies, as for instance, 


Masonry. The pride of a 


in his skill, and the close 


Craftsman 
craft 


l continues to be 


fellowship existing within the or 


trade has long been ane 


one of the chief factors in the ranks of 


skilled labor. The Master craftsman is 


usually a rooted citizen; ties of home, 


church, and trade 
The  gre- 


immobility of 


oe 
sc, 


community, lod 


acquaintance are strong. 


and 


gariousness such 
The textile 
Merrimac and Blackstone 
shoemakers of Boston. 


and Haverhill. 


labor is an established fact. 
workers of the 


valleys, the Lynn, 


Brockton the hatters of 


Bethel, Danbury, and Norwalk, the 
jewelry makers of Attleboro. or the 
cloak and sult workers of Greater New 


York are difficult if not almost impossible 
No matter 


haphazard was the 


tO move to new locations. 


how entirely origin 
and growth of loca] reservoirs of skilled 


labor, once having come 


into existence 


they constitute 


entities 
Such 


are definitely 


geographical 


of relative permanent character. 


( lusterings of skilled labor 


locative for ¢ rtain types of fabricative 


enterprise, as indicated in Figure 5C. For 


example, diamonds from 


Various parts 


of the earth so to Amsterdam and 
Antwerp to be cut into gems: bits of 
gold, silver. brass, and steel go to 
Switzerland to be made into watches. 


The Naugatuck Valley 
makes half of the brass products of the 
Nation and vet New 


neit her copper 


of Connecticut 


England produces 


nor zinc, the two raw 


materials, Similarly with hardware 
at New Britain. firearms in the Con- 
necticut Valley Cities, or 
in the Blackstone Valley, 


fine muslins 
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Not all industries which employ large 
amounts of skilled labor, however, are 


localized in such manner; it is only in 


those cases where the labor costs are an 
of the 
the location 
of an industry is determined by, 
skill labor resides. 
porting raw 
skilled 
proportion of the total cost of produc- 
the 
course, Operate locatively. 

Fabricative Industries Located by Labor. 
Unskilled labor is largely fluid and hence 
of 
quite 


overwhelming percentage total 


manufacturing costs, that 
wher« 
If the cost of trans- 
the of 


constitute a large 


material to home 


labor, Very 


tion, then labor factor cannot, of 


is Labor 


ordinarily, non-locative. 


management has also become 
motile and is usually non-locative except 
in the industrial infancy of a country; 
but in those industries which employ 
skilled artisans, 1.€, 


skilled 


constitute a large item in the total costs, 


large numbers of 


where wages paid to workers 


labor can be a powerful locative factor. 


Minor Factors 


In addition to the six major ingredi- 
ents of industry, there are several minor 


factors which occasionally 


the 


exert 
ot 
Among these, ad- 


an 


influence upon location 


manu- 
factural enterprises. 
verse or favorable laws, taxation policies, 
industrial 


climatic conditions, 


water 
supplies, facilities for waste disposal, 


local pride and encouragement, policies 


of labor unions, and cost of living, are 
the most important. 
The Law of Location for Fabricative 


Industries 


The operation of the factors bearing 


upon the localization of the various 
types of industries, discussed in the 
preceding section, may at this junctur 
be combined into a locative law. of 
manufacturing. sriefly stated, this 
is as follows: 

‘Any manufactural industry tends 
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to locate at a point which provides 


optimum access to its ingredient cle- 


ments. It will, therefore, seek a sit 
near to: 
(a) Raw Materials, if it uses perishabl 
or highly condensible raw substances; o1 


b) Market, where the processing adds 
fragility, perishability, weight or bulk to th 
raw materials, where its products 
subject to rapid changes in style 


technological character 


Or Are 


’ cle sigh, Of 
: Or 

the mechanical 
the chiet 


( Power, WwW here 


costs ol 


energy, 


processing art in the 


total cost; or 
d Labor, 


artisans 


item 


where 
a large 


its wages to. skilled 


are item in the total cost.” 


To this might be added the comment 
that Capital and Labor of Management 
are locative only in the industrial youth 
of a region, that the existence of 7 rans- 
portation facilities is ordinarily locative 
only in the economic old age of a region, 


and then only for miscellaneous enter 


prises, and that there are a number of 


minor factors which upon occasion do 
influence industrial location. It should 
also be recognized, that while the loca- 


of 


primarily by one major factor, ther 


tion any industry is determined 


lt 
usually several minor factors in attend- 


ANC? also. 


INDUSTRIAL INTERRELATIONSHIPS 


Often the 


cannot be 


ol 


understood 


location industry 


fully 


terms of its locative ingredient elements. 


an 
sol ly in 
There are relationships between indus 
tries, sometimes simple, but often quit 
complex, which enter into and compli- 
the Chief 


is the phenomenon of industrial sym- 


cat analysis. amone these 


biosis. By this is meant the consorting 
together of two or more dissimilar indus 


tries. when scru- 


Industrial symbiosis, 
be of 


and conjunctive. 


tinized, 


1S 


seen to kinds, 


two 
disjunctive 


Disjunctive Symbiosis 


This term is applicable where unlike 


industries are situated within the 


Sl Tl 
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locality without there being any organic 


connection between them. In most 
instances there is involved only associa 
tion without relationship. For example, 
iron making and dairying are found side 
istrict. No 


common set of factors account for these, 


by side in the Pittsburgh 


but rather each industry is present 
because of its own locative factors. 
Tomato canning, and oyster canning 
on th \larviand ‘Eastern Shore” 


constitut associa- 


another example of 
tive disjunctive symbiosis. 
Disjunctive industrial symbiosis may 


also. br In other words, an 


parasitic. 
industry may be parasitic upon another 
without there being any organic reiation- 
ship involved. in eastern 


Allentown, 


kor example, 


Pennsylvania, in Scranton, 


and a few.other towns, the male workers 


are employed in anthracite mining, 


cement manufacture, 


The 


abundant, 


and steel making. 


related females constituted an 


dexterous, unorganized and 


low wage labor supply. This is utilized 


by the 


textile industry. Indeed it 


cas 
SIIK 
would seem to constitute the sole reason 


for locating this industry in) eastern 


words the silk 


the 


Pennsvivania. In other 


textile industry is parasitic upon 


anthracite, cement, and steel industries. 


Conjunctive Symbiosis. 


This term 
May by applied to a situation where 
unlike industries exist together within 


an area be ALUS6 


of organ 


them. In 


re lationship 


between many cases, one 


such industry makes 


a product which 


becomes in turn a raw material for the 


industr’ 


blast 


second 


An example of this 


is the furnace, the steel converter, 


the rolling mill, the wire 


factory, the 
wire nail factory and the galvanizing 
plant. Sometimes this sort of nutritive 


conjunctive symbiosis provides the basis 


for the ‘so-called’ vertical integration 


of industries 


In addition to this nutritive relation 
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ship, there are examples of where two or 
more industries exist side by side because 
of their dependence upon a common 
source of raw materials although they 
themselves have no direct relationship. 
Kor example, the sun-drying of fruits, 
and the dehydration and steam drying 
of fruits exist together in California 
because of common dependence upon 
the fruit growing industry. 

Lastly there are those industries which 
utilize waste products of other industries. 
This 
industries to 

after 


Conindustrialization. tendency 


for fabricative develop 


svmbiotically is, industrial 


ma- 
turitv has been reached, very striking. 
Its net result is to produce urbanization 
and urban clustering on a large scale. 
This in turn produces enormous market 
agglomerations and reservoirs of labor, 
which act as further magnets for indus- 
credit 


trv. Commercial and 


facilities 
are improved, and transportation facili- 
tics are developed to an optimum level. 
mis- 
The 


end result is probably to bring about a 


These facilities attract a host of 


cellaneous industries to the area. 
geographic specialization in fabricative 
The 


“pull” of such a region may become so 


industry on a major regional scale. 
strong, that it will bring into its confines 


all fabricative industries those 


save 
which must remain adjacent to certain 


classes of raw To this whole 


materials. 
process of areal concentration, the term 
conindustrialization has been applied. 


Asa 


several influences 


Evolution in Industrial Pattern. 


consequence of these 


in operation, there occur marked changes 
in the general distribution of industries. 


More precisely, during the course of the 


economic evolution of an area, there is a 


concomitant evolution in the 


general 
pattern of industrial location. Particu- 


larlv is this 


noteworthy in connection 
with the fabricative industries, as indi- 


cated in the following sections. 
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REGIONAL INDUSTRIAL TENDENCIES 


When the pattern of existing indus- 
trial locations, is analyzed in terms of 
the 


ecology > 


above stated law of industrial 
discrepancies immedi- 
These latter 


the 


many 


ately become apparent. 
results of 


that 


are usually regarded as 


chance, and cited as evidences 


there are no real principles underlying 
industrial location. 


The Cycle of Industrial Development 


It is possible, however, to interpret 


them in an entirely different way, 


namely as present day hang-overs from 


an earlier period, wherein factors in- 


fluencing industrial location operated in 


different manner than at present. It 


may be suggested at this point that any 
country or area tends to proceed through 
a cycle of industrial development during 


{ _ 
Stave 


which it passes through three 


youth, maturity, and old age. In 


youth, the free working of the “Law of 
tends 


Industrial Location” stated above 


to be inhibited by the influence of a local 


economy. In maturity, it is relativel 


free 


to operate; whereas in old age it 
tends to be overshadowed Or even 
engulfed in the geographi division of 
labor. 
— P — Gr 
Youth.—WDuring industrial youth in 
any area, a local econom. tends to 
prevail. Iefficiencs is sacrificed for 


self-suffic iene. (Outside communication 


and transport connections are poor 


Capital is timid and exists in COM para 


tively small units Capital, labor of 
management, and unskilled labor as 
well as raw materials, market, power, 


skilled labor, 


for manufacturing « 


locative 


stablishments. NVIi 


tend to be 


and 


chanical power is not fluid at this stage 
and hence it exercises a decided localiz 
ing influence. 

Market radii are, in the main, small. 


Extractive industries operate often on 
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takes 
( alle a 


The operat ion of 


low grade resources. Agriculture 


the form of what 1s_ usually 


‘general farming.” 
all these factors tends to produce what 
might be termed a pioneer industrial 
pattern. 


Alfred Marshall 


somewhat as 


describes this stage 


ay 


follows. ‘‘Every place 
had to depend upon its own resources 


Light 


expensive articles of dress and personal 


to supply heavy wares. and 


adornment, together with spices and 
some kinds of metal instruments used 
by all classes, and Mahy othe r things 


for the special use of the rich, often 
came from astonishing distances where 
they were produced in only a few places. 
This clementary localization of industri 


gradually prepared the way for many 


modern developments in’ the division 


of labor. Industries of primitive fashion 


even now are sharply localized in- the 
retired villages ot europe. In Russia, 
for example, expansion of the family 


group into the village has frequenth 


been the cause of localized industry. 


There are an immense number of 


villages, each of which carries on onl 


one branch of produc tion, or even onl 


part of one branch For instance - there 


are more than 500 villages devoted to 


various phases of woodworking— one 


village makes spokes for wheels, another, 


bodies; ete. Indications of a lke tate 
of things are found in histories of 
oriental civilization, and in the Chron 
rT les of mediaeval europe \lfred 
Marshall, “Principles of Ieconomics,”’ 
Vol I, 1898, Ith edit Viacmillan, 
N. ¥ pp 346-7 

“hevet cheapening of the means of 


communication, every new facility for 


the free interchange of ideas between 


distant places alter the action of the 


forces which tend to localize industri 


kon example thie lowering of tariffs 
or freights for transport of goods tends 
to make each locality buy more largels 
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distance, and thus tends to 


from a 


concentrate particular industries in par- 
ticular localities. On the other hand, 
anything which increases people's readi- 
ness to migrate from one place to an- 
other, tends to bring skilled artisans to 
ply crafts nearer to the consumers who 
Thus 
two opposing tendencies at work. 

Youthful Pattern. 
this 


will purchase them. there are 


\lanufacturing in- 


dustries at stage are small and 


They 


often by chance entrepreneurship. They 


widely disseminated. are located 


must usually have available locally, 


market, labor, power, and raw mate 


rials. Practically all competition is local 
or intraregional and produ tion is usually 


designed for local markets. Such indus- 


tries form part of a local economy and 


hence are not acted upon by inter- 
regional competition. 
Maturity. The 


youth gradually gives way to a replace- 


pioneet pattern of 


ment pattern as the area 


matures 
In the | nited States this 
resulted 


industrially. 


have from. several 
Chief 


the development of rapid communication 


seems to 


Causes. them has been 


among 


and transportation, the developmert of 


electric transmission of power to a 


practicable limit of 200-300 miles, and 


the development of a national market 


through advertising. As a consequence, 


extractive industries have been opened 
in nearly 


cultural 


all parts of the country, agri- 


industries have been largely 


commercialized and 


yeographically dif 
ferentiated, and manufactural industries 
largely the 
bounds of low al cconomy. 


As a unskilled 


labor, and labor of management 


have been released from 


further consequence, 


have 


become fluid and have ceased to operate 


as locative factors. Power has to a 


certain extent also become fluid and is 


locative for only a restricted yroup ol 


manufactories. kor most fabricative 


localization 


industries 


r sponds to a 
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balance between the loci of market, raw 
materials, and skilled labor. 

Mature Pattern.—In early maturity, 
manufacturing plants are located largely 
by “trial and error,’ but since this is a 
stage of development wherein regional 
and national markets are developing, 
there is a constant weeding out of those 
plants which are ungeographically 


located. Because of this selectivity 
there is a gradual separation of industrial 
the 
with the result that 


manufacturing enterprises tend to be- 


establishments from non-locative 


ingredient factors, 


come localized according to the so-called 


“Law of Location for Fabricative In- 


dustries.”’ In late maturity, an increas- 


ing amount of conscious attention is 
paid to the matter of scientific plant 
location. This whole stage is an era of 


increasing centralization of industry. 


Old A ge 


Industrial maturity would seem to 


be marked by the maximum degree of 
operation of the general geographical 
principle of industrial localization. In 
other words, industrial maturity evinces 
the freest possible geographic selectivity 
The 


United States has presumably reached 


in the location of industries. 


approximately this condition. 


There are already certain evidences 


in this country that further changes are 


in the offing which 


a stage of 
Such 


would 


presage 


development beyond maturity. 


an old-age period in industry 


presumably bring with it a = climax 


pattern for industrial location and 


arrangement, wherein the operation of 


the law of industrial ecology would, as 


far as fabricative industries go, tend 
to be obscured by the geographical 
division of labor, and probably by 


factors and tendencies. 
latter 


fluidity of 


certain other 


Some of these the 


the 


are {a) 


’ 


increasing power, (b) 


decreasing immobility of skilled labor, 
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(c) the manipulation of transport rates, 
(d) the expansion of market relations, 
and (e) possible control by planners for 
achieving desired objectives. 

Old Age Pattern. 


a participation in and dependence upon 


Finally, there comes 
world markets, for major industries. 


The growth of industrial symbiosis 
and industrial integration produces con- 
industrialization on a large scale. A 
labor becomes 


geographic division of 


strongly in evidence, with regional 


specialization in fabricative industry 
emerging in a few special areas. In this 
stage there becomes apparent a need 
for, and constant attempts to produce 
industrial decentralization. 

Tendencies. The 


ment of the 


Present develop 


stcam engine liberated 
industry from having to locate’ beside 
the waterfall, to the extent of making it 
possible to plac it anywhere along a 
railroad or navigable waterway. The 
electric transmission line liberated it 
from both the waterfall and the coal 


Today the ( le ( 


trical distribution of energy has reached 


transporting medium. 


an economical radius of 250 miles, with 
a secondary radius of 300-500 miles. If 
further improvements, now imminent, 


are realized, power ma‘ become prac 


tically fluid within a radius of 100% 


miles or more If this occurs, power 
may conceivably cease to be locative 
for any industry 

Similarly, with regard to skilled 
labor. ‘‘Greatest of all the influences 
in the past conducive to localization 
has been the immobility of | skilled 
labor. But labor’s skill 1s an ephemeral 
prize.” Modern mechanization has 
tended ‘‘to reduce labor to the semi 
skilled or merely trained status 
“Transference — of kill to perfected 
machines wa one tep’’ in freeing 


industrial low ] from thie dominance oO} 
Malcom Keir, ‘‘ Manufacturing 
, a ee York, 


Industri of America, New 


labor. 
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1928, pp. 142-3.) 


tory may complete the process in the 


The automatic fac- 
not too distant future. ven if this 
latter do not eventuate, skilled labor ts 
probably losing its pride of locality, and 
is certainly becoming continuously less 
significant in the localization of industry, 
Keir savs that, ‘it seems likely that 
the railroads may soon be under the 
control of the government again and 
operated for service rather than profit 


If this Occurs, railroad rate 


making 
may be guided not by geonomic. prin 
ciples, but by whatever socio-cconomi 


objectives mav be politicalls desired 
In the past ‘the rates were arranged to 
vive precedence to the long haul over 
the short haul. Rates were also adjustee 
so as to give undue favoritism to the 
large eastern seaboard industrie 
144-5.) Since this has 


undeniably been the case in the past, 


[bid., Pp. 


with government operated railwavs in 
the future it is not at all difficult to 
W holesal 


imave realignment of rates 


to achieve large scale Industro-gceo 
{ raphe changes deemed desirable by 
government planning officials. 

Lastly, with the achieving of indus 
trial maturity, the United States has 


assumed the role of a ereditor rather 


than a debtor nation Thi mean 
nothing less than that as imdustrial 
old ave COMES On, he must enter world 
markets to an increasing extent Phe 


pre-war impingement of Japanese mat 
\merican 


Is Oe evidence of thi , thie world cotton 


ufacture upon the market 
situation of that epoch Wa 


and the postwar demand for wheat 
was still anothers 
of course, demand readjustments in the 
internal industrial pattern. Under then 
hock, American industry has at. time 
quivered and writhed 


if has 


Pemporaril 
retreated behind tarill wall 
government subsidies, attempts at val 


orization and pegging, and program 


i] other, 


Such global relations 


: 
' 
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These 


nature, 


of national self-containment. 


devices have been, in their very 
the long 


temporary expedients; in run, 


certain industries will be emphasized, 
certain others aborted. In the end, 
readjustment to such shocks will tend 


in the direction of a geographic division 


of labor, or to be = more explicit, a 


regional specialization in industry 


Lhe Geographic Division of Labor 


(Geograph division of labor is a 


process which is analogous to, and which 


1¢ nded to 


has mechanical 


Accompany, 
division ot labor QO! specialization of task 
itself 


times, 


within industry 


In ancient certain families 


specialized in certain selected industries. 


Later, villages and towns exhibited this 


same areal differentiation, Still later, 
sizable districts, some urban, some 
rural, manifested this characteristic. At 
present, large regions exhibit a similar 
trend toward economic specialization. 
Her the process Hitst probably Stop, 
however, because what is known as a 
“region is) the largest area which 
possesses any significant degree of nat 


ural homoveneits and hence it is. the 


maximum area which can develop ans 


yor ral 


homogeneity of industrial ce 


Ve lope rit 


The veoyraph of ancent peoples, and 
of all isolated and backward areas today, 
reveals an cconom trueture built 


around a need for local self-sutherenes 


Until relatively modern times, most 
areas to be habitable for human beings 
had to be able to uppl all or most of 
the necessaries of life, cereals, meats 
fruits, vegetables, woods, leather, textile 
fibers, and to a certain extent mineral 
Almost evervwhere, CCOMOTLL produc 
tion was therefore extremely generalized 


and a local busine tructure prevailed 
This was even the situation in nearly all 
parts of America well into the mine 
teenth centurm Such a condition ha 


INDUSTRIAL LOCALIZATION 185 


vanished, and the 


humblest) workman 
now enjoys in his meals, his clothes, and 
hisautomobile, materials which have been 
the 
LT rans portation and the World Market. 
When an area ts compelled to vield 
all of the 


most 


assembled from ends of the earth. 


to its inhabitants practically 


necessaries of life, as regions 


formerly sacrificed 


were, efficiency is 
for that variety in economic production 
This 
is no longer necessary or even desirable. 


\\ he rte 


populations and prosper on the 


which creates local self-sufficiency. 


regions may now support large 


basis 


of a single 


resource, In Labrador, this 


Palouse 
Butte 


‘Two factors have 


single resource is fish; in the 


Country, it is wheat; in— the 


Pistrict, it 1s « Opper. 


made 


this possible first 


a far-reaching 


commercial organization, and second, 


vastly improved means of 
The halt 
nessed the development of the automo 
bile, 
marines, airplane, telephone, 


With 


means for transporting and communicat 


transporta 


tion. last century has wit 


motor truck, motor ship, sub 


radio, and 


television this 


multiplicity of 


ing, there has come into existence an 


organization tor 


COMMITEE which Is 


world-wide in its ramification 


Practically the has been 
salety 


for vested capital and voods-in-transit 


entire earth 


opened to trade and investment 


has been vuaranteed by the develop 
ment of political stability Nearly every 
region is freely inp touch with every 


other region \ world market for staph 


articles ha 


come to exist, in normal 


times, this insures an ability 


to dispose 


ol ans urplus of voods \ region, 


therefore, which produces any one 


commodity m excess of its own needs, 


readily exehanee this 


excess {tor 


an equivalent amount of the excess 


produ tion from a bewildering array of 
other revron 


The Law 
| |) 


Adva nlage 


Limes, 


of ( om paralive 


until rather recent trac 
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goods consisted chiefly of metals, drugs, 
and luxuries such as silks, spices, gems, 
The 


various sections of the earth existed in 


and articles of special artisanship. 


comparative isolation, with their mar- 
kets unassailed by external products. A 
might, therefore, 


given area produce 


wheat, corn, and barley, raise its supply 
of fruits and vegetables, pasture sheep 
local 
variety of ores, and manufacture numer- 


Today, 


modern conditions ol rapid transporta- 


and cattle, cut 


timber, mine a 


ous fabricated articles. 


under 


tion and close commer ial 


but the 


rapport, any 
ies Vitede 
most inaccessible area is thrown 


into direct competition with the far 


ends of the earth. 

A region which produces wheat, must 
do so in the fact of direct competition 
Australia, 
If it produce wool, it will 


South 


Canada, Russia 
the Argentine. 


the 


from and 


find market price set by 


Africa, Australia, Britain, New Zealand 
and a host of other producing areas. If 
it attempt exploitation of its timber 
resources, it will be assailed by forest 


yroducts from Norwa‘ Russia, 
| 
Should it 


flooded by 


carefully packed 


Finland, 


or the United States. 


CSSA% 


to grow fruits, it will be 


canned goods, and bi 
and graded fresh fruits brought in b 
Similar 


threatened in 


refrigerator ships and cars. 
11 


reactions are continuall 


mining, manufacturi and most others 


activities. 


Under such prompt and ruthless 


11 


competition from all side economir 


production within a re 


and less generalized. One by 


IO) bye COMICS I SS 


Orie those 


whose cost of 


activities, production 


than those ol outside com 


abandoned. Vieanwhile 


industries which are 


are greater 
petitors are 
those few 


br the 


favore d 


natural environment of — the 


region in question, thrive and become 
strony. Soon these surviving industries 
come to dominate the economic life 


of the region, and are able with thei 





(SEOGRAPHYS 


products to invade and capture markets 
in distant lands. Thus under conditions 
of at least fair commercial accessibility, 
regions tend to specialize in those indus 
tries for which they possess a geograph- 
ical This 


them by 


advantage. advantage may 


be bestowed upon conditions 


of their natural environments, or it may 


arise out of the unique qualitics of 


their economic adjustments to Nature 
The final result of 


this law in Opera 


tion, is to produce a regional segregation 
This has 
‘geographical division of 
the 
division of labor or separation of tasks 


| hat 


the gcographical division of labor has 


of economic activity. 


been 
termed. the 


labor,”’ in 


contrast to industrial 


within an individual industr: 


already progressed tO whe re iI is a 


definite realitv, is evidenced by t he 


common usage of such terms as. the 


American Corn Belt, the Ruhr Industrial 
District, the Plantation Rubber 
the Russian' Wheat 
Area, the 


District, and numerous others 


Ie { ion, 
( aribbe an 
\lining 


Selt, the 


Banana Khatanga 


The rapid inerease in population and 
the development of transportation have 


1 


created simultancously a world market 


and Worl Id UM ile 
These in 
ment of economi 


Nature 


regions. By 


economic Compt tition. 


turn are compelling a refine 
adjustment to condi 


ible 


iter 


tions of in all readils 


acces 
this is meant vr 


selectivity in. the irvival of industri 


for anv individual region, and. closer 
attention to the particular assets ol that 
revion’s natural environment, ino order 


tO obtain lowered costs of production 
fact 


Increasing 


that thie world’ 
rapidly, all 


arcas are not experiencing proportional 


In spite of the 


population 1 


INC reases kor example, population 
records during the past few decade 
for thre { nited State show that \ hat 


is actually occurring is an areal redistri 


bution of population, in addition to a 


total increase in number 
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Iowa, Montana, Mississippi, South 


Carolina, and many other portions ol 
the country are essentially static. The 
Northeastern Urban Region, the south- 
ern Piedmont, the eastern shore of 
Puget Sound, Southern California, the 
district about San Fkrancisco Bay, and 
a few other areas have, on the other 


hand, experienced an vrowth 


amazing 
in population, 


the fact 


This to be explained by 


that there has been recently, 


an unprecedented growth and concen 


tration of 


manufactural industries in 


re gions especially adapted to such activi 
With this there 


proportionat 


ties. has occurred a 


concentration of human 


food 


regions 


beings In striking 


contrast, and 


raw material 


producing have, 
during the 


but al mode 


ScL TV period, experienced 


These 


been ine reasing then 


st population iri reas 
latter revions have 


outpul by the extension of settlement, 


by the application of science and ma 
chinery, and by attaining greater eff 
ciency through cconomic specialization, 
rather than by increased use of man 
powe! Indeed, uch areas have tended 


to export their surplus humans, thereb 


helpin to auvement thi rate of popula 
tion increase in manufactural re 


Thi 


le Miporar’ 


VIOTIS 


undentabl hiore than a 


COL raph al pric nomenon, if 
has been occurring in 
the world, 


CX PC tec 


many part ol 


and 


Phbet' reasonablh ay 


to continue into the future, in 


spite of temporary reversals by periods 
of industrial depression, wars, and 
other vicissitucde In the world. of 


tomorrow, therefore, it ts 


probable that 


a few region wherein 


manufactural 


industri are 


centered, will 


contain 


ChnOoOrmnou and den ( 


populations Phe 
remainder of thie earth will, in) contrast, 


Con 1 po ( 2 relativels 


lieht but 
rather uniformly distributed population, 


With the 


concentration of manufactural and com 


Interregional Commerce 


mercial populations into huge regional 
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groups, a large proportion of mankind 


is being removed not only from an 


immediate food supply _ but from sources 


of raw material as well. By 


the same 


token, extensive also 


market areas are 
being removed from immediate sources 


of manufactured \loreover, 


goods. 
individual food and raw material regions 


are becoming less and less able to feed 


themselves. In production, bread is 
being geographically separated from 
butter, eggs from meat, vegetables from 
fruits, leather from tannin, and lumber 
from nails, ina very literal sense. Rather 
than being wasteful this is actually a 
saving. Production is increased many 
fold by mass output, and efficiency is 


obtained by regional division of labor, 


just as division of task within a 


factor, 
enhances production through the culti 
vation of manual dexterity and elimina 


tion of waste motion. 


This Situation has already 


compelled 


an enormous extension. of 


COMMCrCee 


Furthermore, anything like a complet 


gceographi al division of labor would not 


only create additional 


COMMCree On a 


scale at present undreamed of, but would 


require rational planning of such magni 


truce as to rendes obsolete 


much of 


SO 1 1 


CXISTING economic organization, 


CENTRALIZATION AND 


DECENTRALIZATION 


Phe preceding discussion reveals that 


centralization. of industry Is a 


normal 


proc within the evele of industrial 
development In the youthful stave, 
fabricative industry is) geographically 


disseminated, because it is 


part of a 


pattern of local economy. As maturity 


approache . the location of fabricative 


industries undergoes a 


sclective sorting. 


lnder this 


influence, industries seck 


local which are 


uited to their support. 


The result is the veneral sevregation 
of industries in differentiated districts 
and areas of coneentration Urban 
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growth is very largely a resultant of this” tricts. In economic post-maturity, this 
process. Once established, it becomes centralization and geographical concen 
in turn a furthe r cause of the concentrat tration must CCASE, because it tends to 
ing process. defeat itself through the very evils 

The centralizing of industry in cities which it engenders. Urban congestion. 
and manufactural districts is an acceler- social problems, high urban rents, bur 


ating process during economk maturity, cle nsonie taxcs, mounting insurance 


MANUFACTURAL REGIONS OF THE UNITED STATES 


AFTER R HARTSHORNE 


Minneapol:s( St Paul 
«4 


(CB wrsor = REGION : 
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ntil in late or post maturity, conindus rates, and inability to sustain working 
po OE et oad amauta oe ee rao tnd 5 4] se I] 
[rIALNZALION Aang YCOYTAPIIIE qivision of popula JOT} rough Gepre IOs, ‘f 
labor tends to produce a_ regional contribute to make decentralization 
specialization in manufactural industr attractive if not actually imperative 
wherein a few maior regions and several Industrial decentralization 1s, therefore 

! 1] ! 

j or ( 0 tend to dao practicall All also a normal proces i) the economee 
( ( orld’s Pic rims developr yenit evel 
yi i Ji; sie Pilly i ¥ pot 

It thie | nited States the region which The nature and vniheanes ot cle 
has assumed the manufactural or fabri centralization have, however, been com 
cative function on a large seale is the monly misunderstood Po some thie 
Northeast See Figure 6 In addi proce has seemed to be the removal of 
1 a Oe : ial ea ae tae ieee sient fron the entral on A, 
1 hiereé ATE Ve j pinoy Muti 1Th4 atl rie rom l ( tra (J ) 
Area a lor instance thie Southern uburban areas: to other it has meant 


transference of industries from one 
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part of the country to another: to still 
others, 1t has meant that established 
industries will remain where presently 
located, but that branch plants and 
factories will be established in new 
localitics. Lastly, city and state planners 
have sumed frequently that industries 


of all t' pes can be attracted to neark 


any selected locality if forethought be 
expended and encouragement offered 

ATL oot th thove a pects of decen 
tralization at possible and in some 
measure Cven probabl but no one of 
them ] thie ol answer to the probe 1) 
Fabricative industry has gradually been 
segregated imto one major and IX OI 
seven minor regions in the United 
State because ol definit YCONOTIN 
hactor hich ime not to by denied oT 
wnored. By the same token, fabricative 
industry has staved out of certain other 
region hor t hie carnie reason Lo 
assuliie therefore, that the goneral 
principle of industrial localization and 
the several geo raphical laws of location 


can be disregarded and = reversed by 


vould cem to be a result 


plans my, 
of both uneconomic and unveoyraphi 
thinka No major industrial region 


could be deliberatels created, and it] 
doubtful whether any important minor 
district can be brought into existences 


merely by the exercise of violation and 


forethought without crappimn the en 


INDUSTRIAL Loe 


\LIZATION 189 


tire free-enterprise system and the 


to create 


profit motif desire manifested in 


many states 


areas of intensive 


industrialization is thus doomed to 
failure 


This 


decentralization is impossible. 


clot ; 


not mean, however, that 


Rather, 


it means that the 


ve ographi al limits 


of such decentralization are fairly rigidly 


fixed, Within the major industrial 
revion of the United States, industrial 
development and concentration has 


occurred so rapidly that manufactural 
congestion in urban centers, selection 
ol poo! local Sites and faults intra 


individual en 
Here 


fruitful opportunities for both 


regional arrangement of 


; 
terprises has been quite common. 


afc ver 


regional planning and industrial de 


centralization One might assume in 


this connection, a major premise as 


follows: that regional specialization as 


it now occurs is a_valid but 


matter, 


that urban and district 


concentration 


within industrial regions is 
fruits If 


thie i 


existing 


uch a premise be accepted, 


decentralization is needed, but it 


should in the main be 


Accor plishe «| ls 


a matter of rearrangement within exist 


ing industrial regions, and not as a 


means for. re 


cre ating the disseminated 


pattern of industrial location which 


characterized industrial 


| nited Stiite 


youth ins the 
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HE Arbuc kl 


cated in south-central Okla- 


Mountains, lo- 


cover an area of some 


homa, 


1,000 miles. Long noted for 


their mineral wealth, variety of geologic 


square 


features, and natural playgrounds, they 


are today becoming more and more 


important as all afCa noted for produc - 


good beef cattle. The area is 


tion of 


a direct contrast to the prairies and 


sandstone plains that surround it in 


both cultural and physical development. 


The plains, having deep, rich soils, have 


developed into a cotton-feed-dairy type 


of farming with most of the holdings 


being 160 acres or less. In much of the 


thin and « asily 


“1 : 
SOUS are 


mountain area, 


eroded, therefore are better suited for 


the grazing industry. Approximatel: 


sixtv ranches ranging in size from 1,000 


to 30,000 acres, plus numerous stock 


farms and ‘‘ranches’”’ having less than 


1,000 acres, are located in the Arbuckles 
Figure WE The boundary of the moun- 
the boundary of 
few small 
d these limits. 

Arbuckle Mountains 
Ouachita uplift. 


tain area is almost 
the 
ranches exist beyon 


Physically th 


outlier of the 


ranch district, for onl: 


are an 
They 


an elevation of 1,400 feet in the 


form a hill region sloping from 


western 


part to about 700 feet in the eastern. 
The highest elevations are two hills of 
porphyry, East and West Timbered 


Park area joining 


They 


feet 


Hills, in the 
( hapman Ranch } 
150) 


The boundar' oO} 


State 
reach an 


about above their 


altitude of 
base. much of the 


western half of the area is clearly defined 


by a line of broken ridges of approxi 
mately 150 feet, while on the eastern 
side the ridges change into a series of 


low rounded hills. The region its If has 
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Morris 


been considerably dissected by erosion 


because of alternation of shales, lime- 


stone, sandstone, and chert which vary 
greatly in. their 


\lany 


into two principal rivers; 


degrees of hardness, 


flow 
the \W ashita, 


through the 


small intermittent streams 


which cuts its way western 
Blue, 


has its headwaters in the northern part 


part of the area; and _ the which 


of the region. Most streams are clear 
and swift, many with waterfalls from 
ten to sixty feet. In its lower cours 
the Washita flows through a= narrow 


limestone canyon, the walls rising about 


350 feet above the water level. 

The Arbuckle Mountains were in 
cluded in lands originalls ceded to the 
Choctaw Indian Nation when they were 


Mississippi to Oklahoma 


1837 the Chickasaws 


from 
1820. In 
the 


moved 
about 
and eventuallh 


joined Choctaws 


came into control of the mountain area. 


When white 


re gion, some sixtv vears avo, ther 


by gan to se ttle in the 
found 


YraZiny 


Mien 


the mountains in general use for 


and hunting. Many white settlers, 
however, were Southerners who had 
made their living by cotton farming; 
thus there was an attempt to put all 


land into production, arge |. 


plow able 


cotton, even though soils were thin, 
fields rocky and hillsides steep. With 
coming of World War I, price ot cotton 
rose to forty and fifty cents a pound, 


\s more good pasture land was plowed 


and planted, erosion became worse and 


real value of the farms decreased: as 
prices dropped and postwar depression 
periods became acute, farms were mort 
gaged, sold Ol abandoned (On ounu od 
land native grasses began to” return 
The lew owners in the area who had 


continued ranching instead of cotton 
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farming began to add to their holdings. 


\len living outside the area, looking for 


good investments, began to 


buy up 


acreaves and use them for. grazing. 


Thus today investments are still being 


made and size of the ranches increasing. 


Some modern ranches, such as_ the 
Phelps (14), are built up almost entirely 
of lands formerly in small farms. With 
the new ranching cra has also come 
improvements in livestock. The name 


‘Hereford Heaven’”’ 
of the area 


is applied to much 


because the 


climate and 


grasses are near ideal for the specializa 
tion in production of this beef type. 
The Lazy WD (16), Horse Sho 11), 
Turner (12), klyine L (3), Colvert (7), 
Lagy S&S (3) Csillispoic 19 and other 


ranches are becoming noted breeders 
of registered Herefords, while the Davis- 
son (13), Corbin (17), Cummings (15), 
and a few others specialize in breeding 


of Aberdeen Angus. 


Temperature mild enough to permit 





hicgurre I Phe sixty ranches, more or less, ran 
acre located in the Arbuckle Mountain area 
Orne thou mad acre occup most of the rest of the 


the ranch districts almost coincide 
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ing in 
Numerou tock tarm 
area Lhe 
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all year outdoor 


feeding, dependable 
supply of fresh water, and soil that will 
produ ec good range grasses are essential 
beef cattle country. 


the Ar- 


comparable to 


requirements for a 
Mean yearly 


buckle area is 63° | 


temperature for 


that for the months of April or October 
Figure 2). Mean temperatures for 
both July and August are about 83° F 
that for the 


while 


January, coldest 


month, is approximately 42° F.; thus 
all months have 


10 above 


averages of at least 


freezing. Januarv is the only 
month with mean minimum temperature 
below freezing, 
1940 causing an 
of 29° | 
served in the area was on January 9, 


1944, when a 10° EF, 
Sulphur. 


a record cold period in 
average temperature 


The lowest temperature ob 


was recorded at 


Sclow freezing temperatures 


have characterized each vear in January 


and /or but 


leneth 
of the cold period is too short to affect 


High 


February, usually 


cattle on the range. summer 





—* ~ 


irea trom one thousand to thirts 


thou and 


and ranches with le than 


bhoundart of the 


mountain area and 
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temperatures in excess of 100° F. may 
be expected for brief periods from June 
Highest tempera- 
120° F. 


During 


through September. 
ture observed in the area was 
at Tishomingo on July 26, 1943. 
such periods the cattle find shelter under 
trees in the valleys or around watering 
ponds. Skies in the region are usually 
average number of clear days 
while 94 


partly cloudy and 89 as cloudy. 


clear, 
being 182, classified as 


The 


growing season is from seven to eight 


are 


months in length. 
Although average annual rainfall over 
1931-1945 


was approximately 39 inches, its large 


the area during the period 


variation from year to vear and month 


to month is of constant concern to 
ranchers. On the 


falls in April and May than in any other 


average, more rain 


Winter and summer 
Mean 
minimum rainfall varies from nothing 


months (Figure 2). 


are periods of least rainfall. 


in August to 1.8 inches in May, while 
mean maximum ranges from 6.5 inches 
inches in October. 


in August to 13.5 


Greatest yearly precipitation observed 


was 62 inches at Tishomingo in 1944, 
while least recorded was 27.5 inches at 
Sulphur in 1939. Heaviest monthly 
rainfall was at Sulphur in October, 1941, 
when 15.8 inches of rain fell in the 
month. It is not at all uncommon 


for a place to be without rainfall for 
Variability in 


the 


longer than 30 days. 


amount of rainfall makes water 


factor one of the most important prob- 
the ranchers. During the 


1934-1937 


lems of 


drought period of many 


ranchers were forced to sell most of their 
Since 


then hundreds of ponds have been built, 


cattle because of water shortage. 


and endless search for suitable water 
is being carried on. 
Climatic factors have considerabk 


influence upon ground and surface water 


Quantity of the water supply 


Arbuckles 


supply. 


in the is dependent upon 
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precipitation in the region. The amount 
of water evaporated from ground and 
water surfaces and transpired by vege- 


tation increases in varving degrees with 


increases in temperature, amount. of 


sunshine, and wind movement. Evapo- 


ration is generally large during the 
warmer months, April to October, in- 
clusive. During that period the amount 
of evaporation of water from a_ free 
surface may vary from 45 to 60 inches, 


depending upon prevailing weather con- 
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MEAN MAXIMUM, MEAN AND MEAN MINIMUM TEMPERATURE AND RAIN 
FALL 1931-1945 INCLUSIVE AVERAGES BASED ON DATA FROM STATIONS 
AT ADA, SULPHUR, AND TISHOMINGO 


FIGURE 2.—-Temperatures of the Arbuckle 
Mountain area are mild enough to permit all 
vear outdoor feeding. Precipitation 
about forty inches annually but its wide varia- 
tion trom year Causes precarious grazing, 
and constant concern to ranchers. The 
fertile with relatively high content of nutrients 
that produce good nourishing 
high in protein. 


iVcerTaves 


Vear to 


SOIL 1s 


and beet 


Yrass 


High summer temperatures in 
100° F 


ditions. 


excess of almost invariably 


accord with clear skies and hot, dry 


moderate south or southwest winds. 


Such conditions generally increas¢ 


amount of evaporation, and if they 
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continue for considerable time droughts 


mav result. 
Limestone is the dominant rock of 


the Arbuckle 
the base of 


\lountain area, forming 


soils in northern and 


Soils in 


most 


central sections. the southern 


part of the region, from Daube Ranch 


10) eastward, and in parts of higher, 


rougher areas, are dominated by granite 


and sandstone. On lmestone soils, blue - 


stem grasses predominate, but side-oats, 


buffalo, blue grama, Indian and switch- 


YTASSECS a4& also « ommon. (srasses grow- 


ing on limestone soils have high content 


minerals such as calcium 


Such rich 


of ( ssential 


and phosphorus. soils, which 


produce nutritious grass, make for better 
forage and better animals In most 
places the land is covered with YTass 
that is thick and lush, whil along 


creeks and in vallevs are stands of native 


trees and brush (Figure 3). In most 


limestone areas the grazing capacits 
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In the southern part of the area the 
same native grasses are found, but 
because of smaller mineral content it is 
necessary to add prepared mineral mix- 
ture to the feed. In this section, and 


in more rugged sections located west 


of the Washita River, carrying capacity 
is about ten or twelve acres per head. 
In granite and sandstone sections post 
and blackjack oak are 


oak common, 


especially in valleys. On some ranches, 
Goddard 


are run in an attempt to keep black- 


such as the 9), herds of goats 


jacks cleared and underbrush down. 
During winter it is necessary to sup- 
native with 
Wheat, ‘ 
often sown in fall to provide grazing 


When 


Johnson YTass, le spedeza, Or sweet ¢ lover, 


plement grasses 


pasture 


crops. oats, Or rve grass are 


until early spring. necessary, 


sown with oats or barley in spring, are 


used 


green pasture during 
the 


Lo provide 


the later part of summer season. 





FIGURE 3 This scene is typical for most of 
idl : excellent pasture lane or bee 
has been set at seven acres per head 
but most ranchmen believe it could be 
reduced to tive (,ains ot ved stecrs 
pastured on native grasses are large, 350 


to 400 pounds per scason being common. 


the ranch area 
f cattle 


Phick, lush grass with scattered 


Barbed 


windmills, 


wire fences, watering ponds, 


corrals, and grazing herds, 


usually white faced, are characteristics 
common to the ranch landscape. Occa- 
sionally al cowboy on his horse rides by. 
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Chaps and guns which cowboys of old 
carried are absent; however the big hat 
and high heeled boots are still part of 
his attire. Neat ranch homes of varying 
sizes, located in a shady grove on a high 
spot of ground, are near the principal 
barns, silos, and other necessary build- 
ings. Usually an all-weather road con- 
nects ranch headquarters with the main 
highway. 

Life on all ranches, regardless of size, 
is much the same. Stock must be cared 


for, fences kept in repair, hay cut when 
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the most noted showplace among the 
This 9,000 


acre ranch is in many wavs typical of 


Arbuckle Mountain ranches. 


all ranches specializing in the breeding 
of Herefords. 
stock and commercial cattle, are main- 
of the The 
Turner purebred herd numbers approxi- 
mately 500 of which 300 are 
cows, while the commercial herd contains 
400 All the 


ranch, with exception 50 acres 


Two herds, purebred 


tained on most ranches. 


breeding 


about breeding cows. 
of about 


used for building sites and 620 in cul- 





FIGURE 4. 
tain area. 
employees. 


it is ready, pastures tended, necessary 
feeds prepared, and cattle made ready 
for market. In some cases the job to 
be done depends upon time of the year, 
such as summer haying or winter auc- 
tions. On smaller ranches the owner, 
with aid of his immediate family, may 
do all work. The larger ranches, how- 


ever, employ experts to head = each 
department with a ranch superintend- 
ent, or manager, directly responsible to 
the owner. Such jobs as chief herds- 
man, farm foreman, superintendent of 
cattle, of 
breeding herd are often held by gradu- 
The total 


number employed on any ranch varies 


show and superintendent 


ates of agricultural colleges. 


with the seasons. 


The Turner Ranch (12) has become 


The Turner Ranch headquarters is the showplace of the ranches in the Arbuckle Moun- 
On the left is the rancher’s home, while the smaller homes to the right are furnished the 
The principal barns are in the center of the group. 


tivation, is in native pasture, mostly 
bluestem. The cultivated area is planted 
in sorghum, Johnson grass, and alfalfa. 
8,000 alfalfa 


and 2,500 bales of wild hay are cut each 


Approximately bales of 


year. The range lands are fenced into 
23 pastures varying in size from 150 to 
1,500 acres. 


Water on 


vided 


the Turner Ranch is pro- 


by a series of windmills, twelve 
stock ponds, and two large lakes. Water 
can be reached at a depth of 140 feet, 
but two wells were drilled to depths of 
205 and Water in the 
ten feet of 


A large storage tank is located near each. 


365 feet. wells 


rises to within the surface. 
Water is piped from the tanks to the 
various barns and houses. 


There are 35 buildings on the ranch, 
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most of which are grouped near the 
(Figure 4). The 
principal home is a large, two-story 


principal stock barns 


native stone house located on a land- 
scaped hillside. Four other native stone 
and two frame houses are located nearby. 
All are modern, having running water 
and electricity and using butane gas 
for heating. Several large silos are used 
for feed storage, and there is a grinding 
mill in the vicinity. <A large stock 
barn in which purebred show animals 
are kept has running water and ceiling 
fans to keep the place cool in summer, 
as well as charcoal burners to supply 
necessary heat during winter. Near 
the barn are several individual pens so 
that the animals may be put outside 
at specified times. Show stock is seldom 
put on open range. Several smaller 
stock barns and a large sales barn, which 
seats 2,600 persons, along with necessary 
tool and equipment sheds complete the 
A few 


residences are located on other parts 


buildings in the central group. 


of the ranch. 

The ranch is kept clean, and the 
stock in the best shape possible, but at 
least three times during the year special 
efforts are made to have everything in 
perfect condition. Toward the close of 
each school vear the Turner Ranch is 
host to all the 4-H clubs and Future 
Farmers of American organizations in 
the state of Oklahoma. Thousands of 
boys and girls visit the ranch to observe 
the fine cattle, to study conservation 
methods used, to take part in stock 
judging contests, and to learn about 
About the middle of 
July the Hereford Heaven Association 


modern ranching. 


conducts a two or three day tour of 
ranches in the Arbuckle area. During 
the 1946 tour 300 cars made the trip. 
Kach January annual auction of pure- 
bred stock is held in the sales barn. 
Buyers come from all parts of the 


United States as well as from Canada 


and Mexico. Always the ranch has a 
big barbecue for Cal h occasion. 

Like other ranches handling pure- 
bred stock, the Turner Ranch considers 
its three objectives to be (1) putting top 
registered cattle back into production 
of purebreds; (2) selling good registered 
bulls to commercial breeders so that 
their stocks may be improved; (3) devel- 
oping better commercial herds on the 
ranch. Registered stock is not sold 
for beef as long as it is of value as a 
breeder. All animals put on the market, 
both purebred and commercial cattle, 
are raised on the ranch. To realize the 
preceding objectives, planning is done 
on a five year basis. Each pasture has 
been checked to see how it can be 
improved and when would be the best 
time to make improvements. Estimates 
are made as to carrying capacity after 
improvements are made. Barns, other 
buildings, and necessary equipment and 
replacements are planned in relation to 
the whole program. 

The Lazy S (5), Lazy D (16), Horse 
Shoe (11), and Flying L (3) are also 
noted as show places. Each has much 
in common with the Turner Ranch. 
All have adequate water supplies, suff- 
cient area for production of hay and 
forage crops, and large herds of regis- 
tered stock. Each has developed show 
buildings. Such ranches also conduct 
yearly sales as well as sell on the open 
market, and along with other ranches 
in the Arbuckles are active participants 
in the annual tour. 

Ranches primarily interested in pro- 
duction of commercial herds are the 
larger ones in more rugged areas of the 
Arbuckles, or those small enough to be 
cared for by a family unit. Such 
ranches as the Banks and Anderson, 
30,000 acres (1), Daube, 22,000 acres 
(10), Butterly, 9,000 acres (2), Chap- 
man, 14,000 acres (4), Penner, 10,000 
acres (8), and Harris, 8,000 acres (21), 
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are located in the less favorable parts 
of the area. Here terrain is rougher, 
soils thinner, and grasses not so well 
The Powell, 1,200 acres (6), 
Price, 1,900 acres (20), and Tisdell, 


2,800 acres (18), are representative of 


developed. 


ranches small enough to be cared for 
with very little, if any, help outside the 
family unit. Ranches in the two groups 
usually keep registered bulls and_ their 
own herd of breed cows for production 
of commercial cattle. Stock sold from 
the ranch each year is generally pro- 
duced on the ranch because very few 
feeders are brought in. Such ranches 
have no expensive display or auction 
barns because the cattle are usually 
sold on open market or through a live- 
stock buvers’ association. The homes 
are usually five or six room frame build- 
ings, generally painted white, and in 
vicinity of the necessary hay barns, a 
windmill, garage, and other buildings. 
Many ranches are visited by the hun- 
dreds of people who make the annual 
them are also 


Hereford 


ranch tour. Some of 


important members of the 
Heaven Association. 
Conservation of the natural resources 
water, range grass, soil—is necessary 
for continued development of the 
ranches. The entire Arbuckle area is 
divided among three soil conservation 
districts with headquarters at Sulphur, 


Ada, and 


vears they have been organized, more 


Tishomingo. In the few 


than 60 per cent of the ranchers have 
joined with the Soil Conservation Serv- 
ice for general improvement of the area. 
Most of the remaining 40 per cent have 
asked that their ranches be surveyed. 

Conservation work being done on the 
Flying L Ranch (3) is typical of ranches 
in the area. The ranch, shaped some- 
what in the form of the letter L, has a 
topography that varies from flat alluvial 
bottoms of the Washita River to rugged 
hills, steep V-shaped valleys, and escarp- 
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ments. The original part of the ranch 
was purchased by its present owner in 
1940. 


brought it to its present size of about 


Additions since that time have 


4,100 acres (Figure 5). Prior to con- 
servation work much of the ranch was 
overgrazed, especially north and moun- 
tain pastures, which had resulted in 
considerable soil erosion and a number 
of abandoned fields and pastures. 

The Soil Conservation Service cxam- 
ined the entire ranch, studying native 
grasses to determine their approximate 


FLYING L RANCH 








FiGurE 5.—The Flying L ranch, with an area 
of about four thousand acres, more or less, ts 
scientifically operated and grazed under dire: 
tion of the Soil Conservation Service, with the 
result that the carrying capacity ot the range 
has been substantially improved, and the tet 
tility of the soil, and the high quality of the 
pasturage maintained. 


grazing capacity and to compare present 
conditions with potential capabilities. 
A schedule was made for each pasture 
and field which recommended the num- 
ber of head of stock to be pastured in 
each, length and time of use, and time 
the cattle in each pasture were to be on 
feed. 


For example, north pasture is 





\ 
' 
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to carry 52 registered cattle for 


11% 


months of the vear, which will leave 


only one-half month for feed to be 


Krom 
about March 15 to April 15 the cattle 


supplied in the pasture as needed. 
in the pasture are to be restricted to 
grass in field A (Figure 5), thus permit- 
ting native grass in the rest of the 
pasture to attain growth of four to five 
inches. 
field 


after which the field is open to permit 


Cattle are then to be kept from 
A to permit seeding of rve 


YTass 


the grazing of lespedeza and Johnson 


grass. Similar schedules have been 
worked out for each of the pastures 
and fields. Recommendations have 


been made as to kinds and amounts of 


seed mixture as well as stating how it 


should be planted and when it should 
be grazed. 
such will give 


Following program 


Flying Le Ranch 3,062 acres of pasture 
in native grasses and 785 acres in tame 
grasses, with the Washita bottom lands 
planted with lespedeza, rye grass, and 
In addition sixty 


Johnson grass. acres 


will be planted in alfalfa. Pastures of 


the 


ranch are managed, as nearly as 


possible, for vear round use. 


Washita 


the southwestern boundary 


along 


of the Fly- 


River, which flows 


ing LL, is a constant threat to its alluvial 


bottom lands. During recent floods 


much coarse sand has been deposited 


hay 
While 


in flood, the river has cut awav several 


in the productive area, reducing 


crops by as much as 10 per cent. 


acres of land adjoining its curving banks. 
overflows the 


the 


During the most recent 


current of water across lowlands 
has indicated a prospective new chan- 
nel. If the 


present course the banks will have to be 


river is to be held in its 


rocked, or cemented, to prevent con- 


tinued washing and a levee built to 


prevent it from forming a new channel 


during overflows. 
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average 
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FIGURE 6. 
Ranch is one of the most 
area, Hy 


Hazford Rupert 81st of the Turner 
noted animals of the 
The 


male offspring is 


is the sire of some 250 animals. 
price paid for his 


approximately $2500, for the female $1500 


Other conservation measures prac- 


ticed on Flying L are as follows: 
1. Salting 


form grazing of pastures, and to reduce 


To aid in attaining uni- 


trampling near water, salt and mineral 
boxes are placed in corners of pastures 
where yrass is least used. When neces- 
sary they will be moved. 


Zi Fences Fences will be changed 
when and where necessary to aid revege- 
tation and correct field size. 

control—A has 


constructed to establish field B 


- Gully fence been 
Figure 
5), where no grazing is to be permitted 
for three vears in order to allow 


YTass 


to thicken and to aid in control of 
active gullies. 

$t. Clearing and grubbing—Brush is 
being removed from fields where neces- 
sary and is to be mowed to control 
regrow th. 

5. Pasture mowing—Pastures are to 


be mowed when necessary to control 
growth of weeds and to reduce competi- 
tion between weeds and newly planted 
yrasses. 

6. Pond spillways—Inadequate spill- 
ways are being rebuilt and revegetated. 

7. Ranch roads—-Where possible, as 
in north pasture (Figure 5), roads will 


be changed from time to time before the 
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vegetation has worn away to form ruts. 
Shoulders of the graded ranch roads near 
the headquarters are to be sodded with 
Bermuda. 

Conservation of water is not so grave 
a problem in the area as it was ten years 
ago because many hundreds of ponds 
have been constructed and wells drilled. 
Water supply on the Flving L consists 
of 17 ponds, five wells, and a large 
spring. Eventually it will be increased 
to 25 ponds and eight wells. Both 
Lazy S (5) and Colvert (7) Ranches 
receive most of their water supply from 
large mountain springs from which water 
is pumped into large tanks and then 
So well 
has the watering system on Lazy D (16) 


piped to places where needed. 


been developed that at no time is an 
animal more than one-half mile from 
water. Ina few cases, however, because 
of underlying rock, as on Penner Ranch 
(8), it is almost impossible to construct 
tanks from local materials that will 
hold water for any considerable length 
of time. 

Of all problems facing ranchers the 
greatest is prevention of pasture fires, 
or their control once they are started. 
Seriousness of the problem varies with 
location. Ranches having frontage along 
main highways, or near resort and 
camping areas, are most often affected. 
Carelessness in throwing lighted 
matches, cigars, or cigarettes out of car 
windows into grass along highways is 
cause of many fires which spread to 
pastures and destroy many acres of 
good grass. Many ranchers are att mpt- 
ing to control fires by grading a strip 
about ten feet wide along each fence to 
develop a wide path of bare ground 
across which fire can not pass unless 
there is a strong wind. An attempt is 
also being made to educate people to 
the fact that grass is the most important 
asset In a ranching country 


Wolves are causing considerable loss 
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of livestock, especially in the more 
densely wooded sections. There are 
four Federal Trappers stationed in the 
Arbuckle region, but in spite of their 
efforts number of wolves seems to be 
increasing. A few wild dogs have also 
been noted as well as a number of foxes, 
Loss of calves to such predators runs 
into thousands of dollars annually. 
Development of ranches in the Ar 
A few other 


large holdings may be developed by 


buckles is nearing its peak. 


consolidating some smaller ranches and 
Much land 


not now included in ranches of 1,000 


adding adjoining farms. 


acres or more is good valley land which 
is too productive, therefore too expen- 
sive, to be used for grazing purposes. 
Many ranches, such as Robertson (22), 
are now elongated and somewhat dis- 
connected because of refusal of small 
Some small land 
holders are developing dairy farms, or 


land holders to sell. 


small stock farms, of their own. In 
other cases the land the ranch needs to 
make it a solid block is often controlled 
by Indians, and cannot be purchased 
at present. In many cases, however, 
it can be leased on a five- or ten-year 
contract. 

Although the Arbuckle region is small 
as compared with ranching areas of 
Texas, the western states, or even the 
Osage County ranching district also in 
Oklahoma, natural physical advantages 
which it possesses, and type of stoe k 
being produced, are making the area 
important nationally and internation- 
ally. Here where internationally known 
Herefords 
(Figure 6), are being used for production 


registered stock, eSpcec lally 


of grade stock, greater return on the 
investment seems assured by produc 
tion of a type of beef for which there 


will always’ be 


ready market. An 
attempt is being made to build a con- 
servative and permanent ranching in- 


dustry. 


| 
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Part | 
THE NAT! RAL 


ONTEREY. 


settlement in th State 


California and former ( 


of Alta California 
and Mexig 
of Don Gaspar 
Monte IR y, 


during the 
an eras, was Named 
de Zuniga, Count 
then Viceroy of Mexico, 


isa bay side town situated |. 


apite 
Spanish 
in honor 
of 
It 


ENVIR INMENT 


the second oldest 


of 


il 


irgely on the 


tively smal] 


area, a combination well 
capitalized on by both tourist and real] 
estate interests. The Natural lands¢ 


ape 
Part played jn 
mountain 
crosional 
and water. 
form ay 


displays the important 
its formation by -building 
forces and gents, especially 
wind Physiographic fo 
iCturesque Natural 
setting for the Bay 


of 


atures 
amphitheater 
of Monterey. On 


basis topography — the 


Monterey 


Vicinity can py divided into five major 
gently sloping lerraces which border areas, Namely: (1) smooth valley and 
the Bay of Monterey > beyond the town Coastal terrace lands: (2) coastal] plains 
Stretches a y ide belt of Chaparral]- and with Prominent sand dune formations: 
forest-covered hills and mountains. (3) alluvial fans and stream bottoms: 
Nearly 100 miles northwestward lies (4) rolling to hilly and much eroded 
the city of San Franc ISco, while approx- Coastal plains: and (5) hilly to moun- 
imately 250 miles southeastward is tainous upland tra, ts. 

Los Angeles The south astern, eastern and north- 

€astern shore of the bay js marked by a 

Location AND SETTING gently de livous sandy beach where 

The Bay of Monterey, divided jurid- the surf forms an ever-changing pattern 

ically between the counties of Monterey of white foam: the southern py the 

and Santa Cruz, is an Inlet of the Pacific Monterey Peninsula With its numerous 
Ocean formed by a prominent indenta- 


tion of the California Coast 
1). It extends jn 
for Nearly 
headland. and inland 
far. Soquel] Point 
headland and Point | 
the latter 
Northern 


line (Figure 
4 north-south direction 


thirty miles from he 


adland Lo 
about One 
is the 


third as 
Most northerly 
’inos the 
Promontory 
tip of rugged 
1 ninsula. 
cated at the 


southern, 


Marking the 


S( Cnt 


Vontere, is lo- 


and 
Monterey 


southeast 


extremity of the 
bay and Within the southern curve of 
the crescent, a setting of exceptional] 
beauty, 
PHYSIOGRAPH OF Ty MIONTERE | 
VICINITY 


The Vlonte rey vic Inity prese Nts variety 
of Physiographi conditions within 


rela 


deep COVEes, 
piles of 


Offshore 


al 


crs surge 


t] 


small sheltered be 
Wave-worn 


aches and 
rock immediately 
(Figure zp: Along the 


southern 
rm of the 


shaped bay, l 
l crash ¢ ontinuously 
cl ft ror ks and 


crescent reak- 
an against 
le hard, jJagved cliffs, 


The northern arm Of the coast js much 
like the southern, for here also broken 
headlands, sheltered 


bye 


inlets and 
a pic turesque 


sandy 
‘aches form shore. 


The Castern beach is largely bac ked 
by a long but quite Narrow ridge of 
sand dunes Which have been built up 
at the expense of tidal] lagoon, Marsh- 
land and vegetation, The dunes are 
being continuously enlarged and ex 
tended by landward winds which sweep 
forward, at low tide, the finer particles 


of 


Cx posed and drving sand. Coastal 
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Bay of Monterey and vicinit The Port of Monterey is located at the southern 


beach and dune sands form an almost sands are subject to a more or less con 
uninterrupted strip from the harbor tinuous dispersal by the winds som 
at Monterey to the northern edge of attempt has been made to stabilize the 
the bay, wit 
at the mouths of the Salinas and Pajaro and trees, with trees generally planted 


h the dunes divided onh dunes through the planting of grasses 


rivers, and in the vicinity of Elkhorn on the landward or lee side of the dunes, 
Slough. The ridge of dunes, ranging in away from the bay, and the grasses on 
width from about one-eighth to slightly the seaward or windward side. 

less than one-half mile, supports in some Farther inland spread — terrace-like | 
places, a scrubby growth of shrubs while tracts, 300-600 feet in elevation, and 


in others it is quite barren. Since the areas of low undulating hills; both are 
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largely covered with chaparral, and 
scattered clumps of trees, mostly oaks 
and pines. 
of 


toward the bay. 


The comparatively smooth 


surface the terraces slopes gently 
lor the most part the 
hills front on the oak-pine-clad Santa 
Cruz and Sierra de Salinas ranges which 
trend in a northwest-southeast direction. 
The Santa 
elevation from 1200-3000 feet while the 
Sierra de Salinas Range 
2500. Mount Toro, 


tion, is the highest peak in the Sierra 


Cruz Mountains varv in 


averages about 


3,563 feet in eleva- 


de Salinas Range. Twelve to fifteen 


Oa 
P + wn 
er oe ee 
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limestone and sandstone. Sandstones 


are especially prominent in coastal 


elevated 
from 300 to 600 feet above sea level by 


orogenic 


areas where they have been 


forces. In conjunction with 
such mountain-building movements, 
deeply-scated igneous materials pene- 
trated the sedimentary formations; the 
intrusives were later exposed through 
normal erosional processes. 

North of Monterey Bay the land rises 
rapidly from a narrow fringe of smooth 
and coastal 


the 


valley 


hills, 


terraces to rolling 


latter within short distance 


a 





FIGURE 2 


The southern rocky coast line of Monterey Bay, Pacific Grove vicinity. The presence 
of similar coves and inlets is an outstanding characteristic of the Monterey Peninsula. The haziness 
in the background 1s caused by incoming foc 


miles east of the bay rise the bare heights 


of the Gabilan Mountains with eleva 
tions in excess of 3000 feet The three 
mountain groups are included in- the 


Coast Ranges which tend to parallel the 
California coast. 
The 


ranves 


Santa Cruz and Sterra de Salina 


consist stalling and 


fl ink a by 


ot} “i er 


metamorphic core, sedimen 


tanies. The more common rocks making 
up the mountain centers are granite, 
gNCISS, schist, marble and slate; the 


flanks consist mainly of lavers of shale, 


giving way to steeply rolling and moun- 
The hills are 


in part by chaparral and small clumps 


tainous uplands. covered 


of trees which consist largely of buckeve, 
Whe re 


moisture is received, par- 


madrone, live oak and laurel. 


considerabl 
ticularly to the narrow valleys opening 


to the ocean, small stands of Douglas 


West of the 
line stretches the 
itself 


fir and redwood persist. 


crescent-shaped shor 
ot 
the seeminely 


Pacifi 


broad expanse the bay and 


boundless 
There 


that 
the 


bevond 


void. of Ocean. 


is 
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definite grandeur, superb magnificence, 
in the sweep of the bay and ocean as 
well as in the flanking rim of grass-, 
chaparral- and tree-clad hills backed by 
low. mountain ranges. Any town so 
fortunately situated as Monterey may 
well be proud of its scenic advantages. 

Immediately south and southeast of 
Monterey a rock-bound promontory of 
several 


the same name juts out for 


miles into the sea, thereby forming a 
barrier for the bay in that direction. 
Monterey Peninsula is almost insular 
with the sweeping curve of Monterey 
Bay on one side of the neck and the 
deep cut of Carmel Bay on the other. 
So picturesque with its white sandy 
beaches, rocky headlands, cypress- 
cliffs hills, the 
peninsula is divided by a well-dissected 


shaded and_ pine-clad 
and mountainous-like ridge which rises 
to heights in excess of 800 feet in the 
vicinity of Monterey. The ridge begins 
near the peninsula’s northern tip and 
extends in an eastern-southeastern direc- 
tion, forming the dividing backbone of 
the rugged tract. From some _ points 
along the crest the jagged coast line 
comes into view, bearing silent witness 
to the inroads made by the turbulent 
sea. Several conflicting currents meet 
in the vicinity of Point Joe, driving 


foam-capped breakers from varying 
directions to clash angrily against the 
cliffs. The 


caused loss of 


treacherous waters have 


many lives when ships 
have been tossed and pounded to pieces 


against the jagged rocks of Point Joe. 


LINES OF DRAINAGE 


The Salinas and Pajaro rivers are the 
the 
region and both enter the bay in its 
Many of the 
drainage courses carry water only during 
the 
dry in the summer months. 


only streams of consequence in 


central part. smaller 


wet or winter season, becoming 


Drainage 
conditions are closely related to surface 
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features and soil characteristics. Exces- 
the sharply 
rolling hill and mountainous areas, while 
of 


parts of the river valleys. 


sive runoff characterizes 


tracts poor drainage mark lower 
Inadequately 
drained places become more and more 
pronounced toward tidal flats and marsh- 
lands of the coastal belt. 

Extensive saline tidal flats and marsh- 
lands extend along the coast between 
the mouth of the Salinas River and the 
Pajaro River vicinity. A considerable 
area adjacent to the Salinas River in its 
course is to overflow 


lower subject 


during periods of heavy precipitation. 


Several sloughs, in places of considerable 


depth, branch from the river. Tide 
water often enters the sloughs, widening 
them into large marshy lakes. The 


most extensive of the marshes tracts is 
in the vicinity of Elkhorn Slough where 
they extend along both sides of the 
slough for several miles and are subject 
to overflow during periods of high tide. 
In most instances tidal flats and marsh- 
lands are separated from the bay itself 
by the sand dune barrier. 

Several small lakes, occupying basin- 
like 


rolling hill areas. 


tracts, distinguish terraces and 


GENERAL CLIMATIC CHARACTERISTICS 


Climatically the Monterey vicinity is 
the Cal- 


ifornia coast south of San Francisco, in 


similar to other areas along 


its dominant Mediterranean character- 
istics, reflected in the native vegetation 
and the use man is making of the land. 


The Nor- 


mally the area receives a mean annual 


climate is never extreme. 


precipitation of less than seventeen 


inches, with a winter and spring max- 
imum; enjoys relatively cool summers 


and mild winters; endures frequent 


nocturnal fogs in the summer season; 
revels in abundant sunshine throughout 


most of the year; and faces strong 


prevailing winds which are west and 
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northwest in summer and south and 
southeast in winter. 
The climate is characterized by two 


distinct the dry or 


SCasons, 


summer 
May to 
winter season 


November into April 


season which extends from 
October and the wet or 
from 


The 


unusually cool for the latitude (36°36' N. 


extending 


(Figure 3). summer months are 
Lat. for Monferey) and the winters are 
the 


variation 


immediate 
be- 


tween the summer and winter tempera- 


than in 
little 


much warmer 


interior. There is 


tures. Changes in weather are infre- 
quent from day to day and from week 
to week. 


a) Pree ipitation 


Rainfall is the critical climatt 


most 
factor because its amount and distribu- 
tion determine success or failure of both 


Winter 


character ized) by a 


crop and livestock produc tion. 
months are pro- 


nounced rainy season with most of the 


year’s precipitation from December to 
March inclusive. Rain is frequent but 
by no means continuous, and after each 


rainfall the sun usually shines forth as 


bright and warm as before. As result 


of the mild winters, hills and swales are 


overspread with rich, verdant grass, 


chaparral and trees. 

The dry season reaches its maximum 
intensity during the summer season; 
July and August receiving an average 


of about .02 inches of rainfall each. 


Summer drought makes vegetation 
highly inflammable and, while chaparral 
or forest fires may take place during 
the the 
principal fire period extends from May 
to the end of November. 


during 


drier parts of rainy season, 


Precipitation 
these 
but slightly than 


which is approximately 20 per cent of 
the annual amount. 


seven months averages 


more three inches, 


The vearly total, 
averaging less than seventeen inches as 
previously 


indicated, is usually insuf- 
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ficient for tillage agriculture of the type 
common to more humid regions. Even 
with such rather small annual precipita- 
tion the Monterey vicinity has a fairly 
good water supply from available ground 
water and diversion of distant mountain 


streams. 


CLIMATIC CHART 


For 


MONTEREY, CALIFORNIA 


(Clevetion B feet) 


FiGurE 3.—Climatic chart for Monterey, 
California. The average seasonal totals (S. T.) 
of precipitation are shown in addition to the 
average monthly amounts. 


h) Temperature 
Mildness and equability of tempera- 
ture are the outstanding characteristics 
of Monterey’s climate. There is definite 
absence of extremes in cold and heat, 
because of the moderating in- 
\Meteoro- 


logical observations covering a period of 


largely 


fluence of sea, wind and fog. 


fortv-four years indicate that the differ- 


ence in mean temperature between 
January and July is only a few degrees, 
winter 
temperatures seldom more than 10° F. 


the hottest 


between average summer and 


August, month, has an 
average temperature of 62.1° F.; Jan- 


, F., Is 


w 


uary, with an average of 50. 
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coldest. Frost heavy enough to halt 


the greening of the low-lying hills, is 


as rare as thunder and lightning. The 
graciousness of the climate in the 
Monterey vicinity has been largely 


responsible for the development of the 


area aS a tourist and resort center. 


(c) Sunshine and Fog 


Although abundance of sunshine in 


most months adds to Monterey’s pop- 


ularity, greatest variation in climate 


consists in prevalence of fog during 


summer months and of rain in winter. 


When warm ocean winds come in con- 
tact the the Cal- 


cold waters of 


with 


temperatures rise in the interior valleys. 


Rate of movement of fog inland 


1 

depends 
upon rapidity with which temperatures 
low fogs tend to move slowly, 


they 


increase. 

drenching everything as 
the 
rapidly toward the hot Salinas Valley, 
often the 


forced to ris 


spread 


over land; high fogs usually scud 


quickly dispelled as air 1s 


above the hills and low 


lying mountain ranges. 


Foggy, cool mornings are the rule 
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along the coast during late spring and 


months but the daily fog is 


of 


vanishing entirely by mid-morning. 


summer 


generally short duration, usually 


Al- 
though fogs greatly increase danger t« 
ocean shipping, and to railroad and 
highway traffic, they are also important 
to 
moisture by shielding the land against 
of the 
checking evaporation and retarding 
The fogs add 


and freshness to the air, making Monte- 


agriculture. They help conserve 


strong rays summer sun, thus 


transpiration. pureness 


rev weather during summer months 


much more invigorating than it would 


by 


othe rw ise. 


> .. a 
Seeam 7 ~~ + a » 
2 es x. ° 
| IGURI } Fog bank off the Monte re\ Pe ninsula is seen trom Carn el Bar : The lo is movin 
rapidly northeast toward the entrance to Monterey Bas 
ifornia Current which sweep along the d) Winds 
coast fogginess results. A heavy fog . ss 
; ; Prevailing winds of the wet season 
bank forms over the current (Figure 4 
; ; blow from either south or north, causing 
the bank drawing in over the land as 


They 


not only affect amount of precipitation 


alternate rainy and fair weather. 


received but tend to equalize tempera- 


tures. During summer months winds 
generally come from west and north- 
west, blowing from the Pacific Ocean 
so regularly that they have often been 
referred to as trade winds. At such 
times wind movement usually begins 
in the forenoon of cach summer day, 


reaching a maximum during early atter- 
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noon and gradually subsiding as evening 
approaches ; the wind often ceases during 
the night. 

Intensity of winds during the summer 
season suffices to remove much fine sand 
from the shore of Monterey Bay 
the 


, adding 
coast. At 
the same time sand is also removed from 
the bars the 


channel of the Salinas River; it is either 


it to dunes paralleling 


which 


occur in shallow 


widely scattered over the area or built 
into dunes in the immediate vicinity of 
the stream. The summer winds have 


done much to impart eolian character- 


istics to several tracts in the neighbor- 


hood of the bay. Where protection is 
slight, trees and shrubs are dwarfed 
and twisted into grotesque shapes, 


evidence of the force of the winds. 


NATIVE VEGETATION AND WILD LIFE 

The Monterey vicinity abounds in a 
wide variety of grasses, flowers, shrubs 
and trees. The number and quality of 


the YTAasSses have been large lv re sponsible 
for development of an important live 
stock industry. Chaparral covers exten- 
sive areas and offers suitable protection 
against crosion 


Of small plant types 


other than daisy, 


grasses, 


poppy, bush 
lupine, beach primrose, fern, elder, choke 
liken 


COMMON. 


cherry, wild and 


The 


currant, purpled 


California buckeve are 


profession of colorful wild) flowers is 
especially conspicuous. 

Tre ~ Col sist prin ipall ol pine, 
cypress, fir and oak although eucalyp 
tuses have been brought in from Aus 
tralia and are now quite widely dis 
tributed for ornamental purposes. Ther 


are also stands of Douglas fir, 


and California laurel. 


macdrone 
\lost prominent 
and best known of the trees, however, are 


tall, stately Monterey pine and ancient, 


sprawling Monterey cypress. The two 
are native only to the environs. of 
Monterey Peninsula; the pine covers 
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an area of approximately 
square 


twenty-five 


miles south and southeast of 


Monterey. 
habitat 


The pine shares its forest 


with but few other trees save 


the live oak. Monterey cypress is much 
more restricted than pine in that it is 
confined mainly to the rugged headlands 
of the Carmel Bay vicinity. The thick, 
dark green foliage of pine and cypress 
stands contrasts sharply with the blue- 


green water and white foam of the 


bordering ocean. 
The 


often referred to as the beach pine, since 


Monterey pine (Pinus radiata), 


near the 
ocean, occupies most of the Peninsula 
Country. 


it does well in the sandy soil 
Along some stretches of the 
more exposed parts of the coast where 
sand dunes are a prominent feature of 
the lands ape, the trees are being slowly 
buried as the dunes move inland before 
the 


normal 


force of the 


ocean winds. Under 


conditions the pine attains a 


height of sixtv to seventw feet and a 


feet; 
some specimens reach heights of nearly 
100° teet 
feet. 


diameter of from three to four 


with diameters of five to six 


Outstanding characteristics of 


the tree are its symmetry, deeply ridged 


and furrowed bark, and heavy foliage. 


It grows rapidly even in the thin, sandy 


Lo ro ky soil ol the pe ninsula. 

Although Monterey pine is prized 
chiefly for watershed protection and for 
local use as firewood, its commercial 
value is such that its lumber has been 


exported from Monterey to the Hawatian 
Islands, Australia New Zealand. 
Seedlings have also been sent to South 
\frica, and Australia New 
Zealand, where it is utilized for control 
of erosion. 


the 


and 
and to 
In the villages and towns of 


\lontere’ the 


highly prized for its shade and orna- 


Peninsula pine is 
mental properties, adding much beauty 
The Bishop 
pine and Gowan cypress, both limited 
the 


to the residential sections. 


in range with \lonterey pine, are 
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centered mainly on Huckleberry Hill, 
a short distance south of Monterey. 
The Monterey 


macrocarpa), 


cypress (Cupressus 


confined principally — to 


headlands bordering Carmel Bay, seldom 
grows farther back than 100 to 125 vards 
its natural 


from the ocean’s edge in 


state. Young trees, pyramid-shaped, 
are usually symmetrical, but older trees 
by winds 


The old 


twisted 


have been greatly distorted 


sweeping in from the Pacific. 


trees, with their gnarled and 


branches, may assume weird and _ fan- 


tastic shapes. Where fully exposed to 


ocean winds, tops are flattened and 
branches bent sprawling along the 
ground. In some instances the trees 


grow out from sharp cliffs, a system of 


interlacing roots spreading over the 


barren rocks and piercing crevices to 


gain anchorage (Figure 5). During 


rain and dashing waves 


the the 


storms the wind, 


wreak havoc with cypresses, 
struggle between sea and trees reaching 
Many 
cypress and pines growing near 
the bearded 


colored moss common to the 


its peak during winter storms. 
trees, 
with a henna- 


\lonte res 


ocean are 
vicinity. 

is the 
life 
the many sea pools scattered along the 
Of the 


interesting 


Another feature of the vicinity 


abundant and varied marine in 


peninsula's shore line. numerous 


animals, most perhaps 


SCa 


is the sea lion, which makes its hom« 


among the giant piles of rock off shore. 


They feed along the coast and in the 
Bay of Monterey, often gathering among 
the piling of Fishermen's Wharf and 
under canneries in search of food. Dur- 


ing the warmer part of a summer day 
the lions gather on the rocks and bask 
the 


quarreling. 


in bright sunshine, barking and 


On occasion an individual 
veaches if 


At 


night when the ocean is relatively quiet 


animal will sport along the | 


an appreciative audience is on hand. 


the barking and roaring of the sea lions 
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can be heard some distance back from 
the coast. 
of 


eulls of special value as harbor SsCav- 


The bay is home numerous sea 


engers. During the day they generally 
fly far inland, feeding on crops in the 
interior vallevs. After feeding they 
return to the coast, alighting on the 


waters of the harbor and bay or flying 


to the offshore rocks to roost. At times 


they scavenge along the beaches or 


feed out in the bay where they can catch 





FIGURE 5 Monterey cypress being slowl 
undermined by wave action The shape of the 
tree has been distorted by strong ocean winds 
Courtesy of California Division of Beaches and 
Parks 
small varieties of fish; they also gather 
about canneries in search of refuse. The 
gulls are regarded as good storm warn- 
ings because with approach of — bad 
weather over the sea they fly inland. 
They are protected by law, as are the 
sca lions. 

The rolling hills and canyon tracts, 


well-wooded areas, harbor 


espe tally 
many animals and birds. Deer, squirrel, 


rabbit, chipmunk and gopher are com- 
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mon in the grassy glades and forested 


areas Deer, because of their large 


numbers, compete with livestock for 
the range grasses, particularly during 
feed Although 


cougars feed principally on deer, they 


periods of shortages. 


occasionally kill lambs and young calves 
Other 
wild 


on farms. well-known animals 


are covote, cat, fox and badger. 
Most numerous of the birds are meadow 
lark, bluebird, jay, dove, magpie, quail, 
heron, flicker, thrasher, titmouse, crow, 
woodpecker and owl. The magpie is 


most conspicuous because it is noisiest. 


SOILS 


Soils of the Monterey vicinity have 


been developed under the climatic cycle 
characteristic of the central California 
coastal region. As previously indicated 


summers are practically rainless while 


winters have comparatively high rain- 
fall; temperatures are mild throughout 


the vear. kor the most part the soils 
are identified with physiographic fea- 
the latter 
consisting of igneous, metamorphic and 
Soils 


ciated with hilly and more mountainous 


tures and parent materials, 


sedimentary formations. 


aASsoO- 


uplands are only shiehtly deve loped; the 
soil mantle is thin and a normal profile 


is seldom found. 


Soils of the upland 


coastal plains mainly 


rolling 
to hilly and in some places old eroded 


OCCUPY 
upland terraces. Removal of protec ting 
vegetation results in fairly rapid erosion 
and the land 


for profitable agricultural purposes, even 


eventual destruction of 


grazing. 

Soils developed from eolian materials 
of coastal plain terraces are usually low 
in organic matter as well as in available 
plant nutrients. Soils of 


terrace 


older valley 


and coastal tracts are usually 


characterized by compact subsoil which 
reaches a 


In some instances 


hardpan 
phase, thus limiting 
Soils of 


their agricultural 


use. gently sloping alluvial 
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are formed 
Although 


drainage is quite poor throughout such 


fans and stream bottoms 


principally from outwash. 


areas, some of the soils occupy tidal 
flats, and small tracts of muck and 
peat. Areas of marsh, tidal marsh, 
coastal beach, dune sand, and_ river 
wash of limited areal extent and low 
arability makes them of only minor 
agricultural significance. As an effect 
of relatively high temperatures and 
rather substantial rainfall during the 
wet season, soils of the Monterey 
vicinity have been largely leached of 


their easily soluble materials, especially 


lime. Generally speaking, however, 


there is pronounced accumulation of 
organic matter in most of the surface 


portion of the soils. 


Part Il 
THE CULTURAL LANDSCAPE 


Settlement of 


earliest 


the 
California’s history 


Monterey from 
period of 
formed the objective of navigators and 
explorers, irregardless of nationality or 
the flag under which they sailed. It 
was a link in the presidio-mission chain 
being built to protect the long Spanish 
With its the 
Atlantic Coast, the frontier ran across 
the Floridas, 
to the Pacific, and then 
the San Bay 


time of its founding, 


frontier. beginning on 
continuing on westward 
northward to 
area. At the 
Monterey marked 
the most advanced base of the Spanish 


Francisco 


Empire in North America. 
the Alta 
port. 


For many 
history of 
the 


activities of 


vears California 

Krom it 
the 

and 


centered around 


radiated all period 
social, religious, military com- 


mercial. destined to 


Monterey was 
become in due time one of the largest 
shipping points along the entire Cal- 
ifornia coast, and an important port of 
call for Spanish galleons returning from 


the Philippines. 
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POPULATION AND ITs DISTRIBUTION 


The 


cosmopolitan with its population con- 


town soon became 


thoroughly 


sisting mainly of Spaniards, Mexicans, 


Americans and Russians, the latter 


coming largely from Russian America 
adjoining Spanish territory on the 
north. Indians were numerous, many 


having been placed in virtual slavery 
by the whites. Monterey 


10,084) 


Even today 


(pop. consists of a potpourri 
of nationalities, each one tending some- 
what to segregate itself from the rest. 
Although most of the people are NOW 
the daily 


mixture and 


native-born Americans, street 


scene reveals mingling of 


people of Spanish, Portuguese, (sreek, 


Italian, Chinese, Japanese, Mexican and 


Negro descent. 


In spit of Monte rey's historical and 


industrial leadership in the bay region, 


16.896) is considerabh 


Santa Cruz (pop. 


larger. Other sizable centers, from 
south to north, are Carmel (pop. 2,837), 
Pacific Grove (pop. 6,249) and \Watson- 
ville (pop. 8,937 There are also 
several villages, such as Castroville anc 
Capitola, which sery principall S 
agricultural tradi points. Land not 
taker up | rba CULLICTIN t is divided 
chiefly between small farms and ranchos. 
Some ranchos control extensive tracts 
for grazing purposes, to which rights 


were granted in the period ol Spanish 


and Mexican sovereignty. Large estates 


are also common, the owners’ often 


occupving the manor houses only during 
the 


ownership is characteristi 


land 
of the Monte- 


; 
summer months. Absentee 


rey vicinity. 


VMIONTEREY— A [DESCRIPTION 


The town pivots on Alvarado Street, 


a thoroughfare running in a_general 


north-south direction (Figures 6 and 7 
the 


Wharf 


weather-beaten 
the Old 


Starting at Fisher- 


men’s and Customs 
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House, the street flanked at first by 
stores and shops engaged in selling 


fishermen’s supplies and by small res- 
taurants specializing in sea food and 


Mexican dishes. It then the 


Crosses 


center of town with its more choice 


shops, banks, 


hotels, office buildings, 
theaters, and finally reaches its end at 
the Old Cooper Mansion. 


is about 


Its length 
The 


the business section occupies 


one-third mile. greater 


part of 
the area immediately east of Alvarado. 
Westward the commercial area quickly 
residential 


gives way to an attractive 


section which spreads up the steep 


slopes to the wooded heights above the 


town. The less desirable residential 
tracts lie east and southeast of the 
business district. Pine Street is the 


principal east-west thoroughfare. 
Owing to the Spanish-Mexican back- 


1] 


ground of the | adobe buildings 


town, ¢ 





FIGURE 7 \ view of Alvarado Street from 
the Old Cooper Mansion toward Fishermen's 
Whart Phis is the main shopping center ol 
Montere\ 
and modern white structures alike are 
present with Mediterranean influences 


prominent in the homes of the fishermen. 


Early houses were constructed of adobe 
bv the Spanish and Mexican builders 
whose simple but dignified dwellings 


were ideally suited to their background. 
Dwellings usually consisted of one long 
narrow room divided at times bya single 


partition, with white plastered walls 


often three feet or more in thickness; 


the walls were usually pierced by small 
had a 


slope and were covered by 


barred windows. Roofs gentle 


red hand- 
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tile. Evolution of a distinctive 


style of architecture, now known as the 


made 


Monterey, began from American occu- 
pation. 
The 


combination of 


Monterey style resulted from 


Spanish architecture, 
Indian pueblo, and New England fea- 
the 


rectangular foundation a second story, 


tures. Over common one-storied 


usually of frame, was added. The upper 
story was generally surrounded by a 
wooden balcony supported on horizontal 
beams sunk into the thick walls. Access 
to the second story was in many places 
by means of an outside stairway set 
along one wall of the house. In keeping 
with Spanish and Mexican design many 
residences front directly on the street, 
leaving large area at the rear for lawn 
and garden. Thick adobe walls in places 
enclose the lawn and garden, to afford 


the Wrought 


design, 1s 


privacy to inhabitants. 


iron, at times in intricate 


not only to the 


Fisher 


much interest, 


residents but to visitors as well. 





Fishermen’s Wharf (right) is a jumble of sheds and fishing gear. 
as a vantage point for photographers, painter 


FIGURE 8, 
left, badly in need of repair, serves main 
seers 
widely used for gates, windows and 
balconies. 
Monterey’s water front is a locale of 


local 
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Wharf, 


weather-beaten sheds (Figure 8), is a 


men’s with its collection of 


mecca for sightseers, photographers and 


painters. Sea-food restaurants and 


fresh-fish markets line the landward 
end of the wharf while the outer sections 
are occupied by net vats and_= fuel 


pumps. Westward a short distance is 
the Navy Pier, a 1500 foot breakwater 
and concrete; it 


constructed of rock 


does much to protect the harbor area 


in that direction. Before construction 
of the Navy Pier, northwest winds sent 
in heavy swells causing much distress 
to fishing boats at anchor; on occasion 
one would be torn from its moorings 
and tossed upon the beach. 

Eastward of Fishermen’s Wharf and 
opposite the Southern Pacific Railroad's 
depot is the Municipal Pier, used by 
naval patrol craft, an occasional small 
freighter, petroleum companies engaged 


in servicing the fishing fleets, and fish- 





The wharf to the 
and sight 


packing concerns. A large bell hangs 
at the end of the Municipal Pier and 
tolls warning to harbor traffie during 


periods when fog enveclops the harbor 


and bay. 
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tions with nearby cities and town 


TRANSPORTATION AND 


(COMMUNICATIONS 


Monterey 


was at one time located 


on the famed 
Real, the highway 
San Diego and San 


and historic /l Camino 


royal connecting 


Franc isco, It was 


built by Spain to strengthen its position 
in Alta California against possible en- 


croachments on the part of lengland, 
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ilifornia, showing Monterey’'s favorable roadway connec- 


France or Russia. Over the route toiled 


the padres and = conquistadores: the 
latter seeking only wealth and fame; 
the former with avowed purpose of 


converting and civilizing the native 
population, 
State 


\Vlonterey 


Today 


No. 1 


(Figure 9). 


Highway passes 


The 


California 


through 


roadway skirts much of the 


coast and is regarded as the most scenic 





the State. 
paved and connects Los Angeles, San 


route in The highway is 


Francisco and other coastal centers. 
Another paved road connects Carmel, 
Pacific Grove and Monterey with 
the 


Salinas is 


Salinas, seat of Monterey 
State 


Highway No. 101, the principal north- 


county 


County. located on 


California, extending 


San 


route in 
from south of Diego 
the full length of the State. 
hinterland is 


south 

northward 
Monterey’s 
all- 


many 


with 
the 
wealthy estates and well-to-do ranchos 


well supplied 


weather roads, thanks to 


in the region. In mountainous tracts 


fairly improved roads extend to numer- 
ous inns and lodges; secondary road- 


ways lead to more isolated farms and 


ranchos. 
Railroad facilities in the Monterey 
vicinity are not especially conducive to 


commercial and industrial growth of the 


town itself. Monterey is on a branch 
of the Southern Pacific Railroad, which 
leaves the main Los Angeles-San Fran- 


cisco line at Del Monte Junction in the 
Castroville vicinity and terminates at a 
sand-refining plant located immediately 
Pacific The 
Valley Consolidated Railroad, a narrow 


south of Grove. Pajaro 


gauge line, does not reach Monterey, 


but it 
through 


extends from Watsonville south 
Moss Landing and along the 
east side of the Salinas River to Spreckels 
the river to continue 


where it crosses 


south for about four miles. It is used 
principally for hauling sugar beets to 
the factory at Spreckels and other farm 
products to either Watsonville or Salinas. 

Monterey needs through connections 


with the 


Los Angeles area, to secure 
better commercial and industrial de- 
velopment. It is doubtful, however, 


that the Southern Pacific Railroad will 
promote such program or welcome any 
the 


port 


entering 
the 
is served by coastwise shipping, with 


other line interested in 


area. During normal times 
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lumber and petroleum chief items of 


import. Ocean traffic cannot be ex- 


pected to develop to any considerable 
extent the 
docking facilities, are expanded. 


until greatly inadequate 

The town is connected with all parts 
of the State and nation by radio, tele- 
graph and telephone. Importance of 
Monterey as fishing, military-naval and 
tourist center, places heavy demand on 
telegraph and 


The 


Airport, located about one and one-half 


telephone equipment. 


Monterey Peninsula Municipal 
miles east of Monterey, is a regular stop 
for United Airlines between San Fran- 
cisco and Los Angeles, and an important 
center for military and naval aircraft. 
Mail service is good by rail, bus and air. 


COMMERCE AND INDUSTRY 


A large part of the economic life of 
the Bay 
around the fishing industry, with Monte- 


Monterey region is centered 


rey holding most eminent — position 


the towns and ranking with such 


San San 


among 


fishing centers Francisco, 


San 


as 


Pedro and Diego. Monterey’s 


fishing industry results largely from 
abundance in the bay of a wide variety 
of marine plants and animals. As result 
of an exceptionally favorable environ- 
ment, marine life varies from an occa- 
which 


sional whale to tiny silversides 


swim about the wharves’ piling in 


brilliant flashes just below the surface. 
Suitable water temperatures caused by 
the meeting of several ocean currents 
in the bay, give rise to extensive beds 
of plankton on which many forms of 
life feed. 


along the northern and southern parts 


sea The rugged coast line 
of the bay and small beaches and shel- 
tered coves are other favorable factors. 
life the 


importance of the fishing industry has 


Abundance of marine and 
led to establishment of biological labora- 
tories in the vicinity of Monterey, of 
which most important is the Hopkins 
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Marine Station of Stanford University. 

Monterey early became important as 
Most of the whalers 
came from the Hawaiian Islands (then 


a whaling center. 


known as the Sandwich Islands) and 


Whaling 


companies were formed and_ stations 


coastal ports of New England. 


established in the Monterey area and 
Carmel Bay. One Monterey 
station, built in the 1850's, still stands 


nearby 


although much remodeled to meet the 
needs of private residence (Figure 10). 
However, robber economy in the whal- 
ing industry soon forced the industry 
to move northward as supply of whales 
rapidly diminished along the California 


coast. 





FicgurRE 10.—-The Old Whaling Station re 
modeled into a comfortable home by the addition 
of a second story and an overhanging balcony. 
A good example of the Monterey stvle of archi 
tecture. 


With passing of the whaling industry 
anew enterprise began, this time by the 
Chinese who were settling in the area. 
Chinatown rapidly became the center 
of a fish-curing and abalone-shell ship- 
ping industry. In the course of time 
Japanese arrived and entered into com- 
petition with the Chinese, only to be 
followed in turn by the Portuguese. The 
latter group was supplanted later by 
Sicilians and Italians who today make 
up the largest part of 


permanent fishing folk. 


Monterey’s 


Since beginning of the present cen- 
tury, chief ac tivity has been large-scale 
commercial fishing, canning, processing, 


and the distribution of sea-food products, 


Mass 


employed 


especially sardines (Figure 11). 
production techniques are 
not only in canneries but fishing as 
well, with mechanized gear replacing 
the old expensive hand-fishing methods. 
Importance of the sardine industry to 
the economic life of Monterey and 
vicinity cannot be over-emphasized; its 
productivity determines largely the 
standard of living of the majority of the 


Well-laden 


prices for 


people. boats and good 


sardines mean _ prosperity 
while a poor fishing season or low prices 
creates economic depression throughout 
the various communities overlooking 
the bay. 

It is doubtful that anyone foresaw 
that establishment of the Booth Cannery 
in 1902 was to mark the beginning of the 
great economic dependence placed on 
It laid the 
foundation for the now widely famous 


and much publicized Cannery Row with 


the fishing industry today. 


its thirteen or more canning and process- 
ing plants extending from Pacific Grove 
to Monterey (Figure 12). The ever- 
growing world-wide demand for tinned 
sardines has been responsible for devel- 
opment of mass production fishing and 
canning industry; wartime needs caused 
the industry to operate at its maximum. 
All the 
Monterey’s present title, ‘Sardine Cap- 
pital of the World.”’ 

The sardine fishing season officially 
opens on the first day of August and 
continues until the later part of the 
following February. 


factors have made_ possible 


The actual work- 
ing period for the fishermen is much 
longer, however, extending from June 
or early July well into the next spring, 
the additional time being used largely 
in maintenance of fishing craft and 
equipment. The boats (Figure 13), 


known as ‘purse seiners’’ because of 
tvpe of net employed, need to be condi- 
tioned each year. They vary in capacity 


from thirty-five tons (baby seiners) to 
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two hundred tons and cost as much as 
$75,000, 


priced at approximately $20,000. 


engine 
Nets, 


costing from several hundred to $10,000 


each including the 


each, need to be cleaned, tanned and 


tarred. When not engaged in repair 


work boat owners prepare contracts 


with fish and arrange for 
insurance, equipment and supplies. Dur- 


dull 


and 


pr ICCSSOTS 


ing the period canneries, cold 


storage freezing establishments, 
reduction plants and salt stations make 
overhauls, machinery tests and. operative 


checks. 
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Canadian and Mexican boats also ap- 


pear for the fishing season. The seiners 


continue to arrive until about the 


middle of September when approx- 


imately seventy to eighty boats are 


engaged in sardine fishing. In excep- 


tionally good seasons the number of 
seiners increases, especially if yields in 
Likewise, during 


Monterey 


other areas are low. 


periods of poor fishing at 


many local craft move to other fishing 
grounds where more profitable catches 
The fishing fleets, 


may be obtained. 


together with the numerous small market 


ANNUAL SARDINE CATCH 


1915-1946" 
MONTEREY, CALIFORNIA 


FIGURE 11.—Monterev’ 


trays the growth and variability experienced by the 


As the Monterey 


proaches, fishing boats from ports along 


fishing season ap- 
well as 
Washington 
and Oregon join the local fleets, many 


the entire California coast as 


some from the states of 
preferring the Monterey Bay region to 
Francisco, 


Alaskan, 


the fishing grounds off San 
San 


Pedro and San Diego. 





s annual sardine catch for the vears 1915-1946 
Monterey fishing industry. 





The chart vividly por 


boats, add a pleasing tone to the harbor 
(Figure 14); visitors, photographers and 


painters gather along the wharves, 


attracted there by the picturesque scene. 
Opening day of the fishing season is a 
time of much excitement. In late after- 


noon when crews and supplies are 


aboard, the fleets weigh anchor or slip 
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lines from mooring buoys and, with 


whistles blowing, head out to. sea. 
Riding high in front and in single file, 
or by twos, the seiners scud rapidly 
over the waters of Monterey Bay, their 
the the 


During the early 


whiteness reflected in rays of 
late afternoon sun. 
part of the season fog banks may obscure 
the entrance to the bay and the boats 
quickly disappear as they move toward 
With approach of 
maintains a 


the fishing grounds. 


darkness each boat close 
watch for a phosphorescent glow upon 
the surface of the ocean, which reveals 
presence of a school or shoal of sardines. 
The phosphorescence is not visible on 
moonlight or nights and then 


the fleets remain in port. 


stormy 
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other times they take the sardines close 
to the harbor. In the latter case the 
boats are often able to land two catches 
at the canneries and processing plants 
in a single night of fishing. The greatly 
varving runs of the sardines may be 
due to shifting of the cold California 
Current, so important because it con- 
plankton. If the 


movement of the current is away from 


tains abundance of 


land, then the plankton, on which many 
fish feed, is found farther away from 
the coast. Since fish follow food supply, 


position of the 


is deciding 
the 
At present very little is known 
the Cal- 


ifornia coast and there is need for exten- 


plankton 


factor as to location of sardine 


schools. 
about 


ocean currents along 





FIGURE 12 
; 
partially 


obscured by fog 


Sardines travel in schools relatively 
the 
school from few tons to several hundreds. 
When they 
the seiners head for port, olten arriving 
in the earl the As 
they thei 
The 
canneries, thus warned of the approach- 
ing fleets, 
in turn, thus calling 
to Cannery Row. 


In some ye 


close Lo surface varving in size ot 


have made ample catches 


part ol forenoon. 


they near harbor 


AnNOUNnCE 


approach by blowing whistles. 


blow their whistles 


the 


fishing 


workers down 


ars the fishing fleets are 


compelled to range many miles offshore 


to make 


successtul catches while al 


\ view of Cannery Row from the rocky shore near Pacific Grove. 
, can be seen passing the canneries on their way 


Two purse seiners, 
to the fishing grounds. 


sive studies to determine if a definite 


relationship does exist between currents 
and seasonal location of sardines. 


Some who believe that the area 1s 


over-fished with consequent serious de- 
cline in supply of sardines. Unfavorable 


weather is a factor which must be con- 


sidered, for when the ocean is rough the 


fish fail to ‘‘show.’’ Stormy weather 
forces seiners to remain in port. An- 
other cause of loss to the fishermen ts 
the sea lon, which forages along the 


coast in large herds, eating and frighten- 


ing the fish away. The sea lions diet 


offen consists of rock cod, halibut, 
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considerable 
the 
the fishing 


sardines and squid. A 


amount of trouble with lions 1s 
experienced each year by 
fleets as they tear the nets, at times 
causing not only heavy damage to the 
nets but on occasion loss of the entire 
set. the 


protection of the California 


are uncer 
Fish 


Game Commission, responsibility of the 


Since sea lions 


and 


agency to take suitable action in safe- 


guarding the fishing industry from any 


losses occasioned by the animals  be- 
comes evident. In so far as is known, the 
carcass of the lion has no commercial 
use; the same is likewise truc of the 
skin. The only value of the animals, 
perhaps, is their attraction to tourists. 


The fishing industry during the past 


| 


two seasons has been op rating uUNnadecI 


a federal-directed war production pro 


| 


gram with all activities administered 
by the Office of Fish Cod6rdination, 
Department of the Interior. The pur 
post of the program has been to secure 


maximum output of sardines for canning, 


meanwhile mecting in so far as possibl 


plants which prod 


} 


needs of reductiotr Lice 


oil and meal. \ board representing 
Government, fishermen and canners set 
up an allotment plan’ whereby all 
processors received quotas according 
to the size of each catch made by the 
fishing fleets. A special feature of the 
program was the system by which 
advanced information could be secured 
regarding the size of the catch while the 


boats were still at sea. a hrough COOPC! 


ation of the United States Coast (guard 
scIners 


Port [is 


taken, location 


radio reports trom the were 


ré laved to the \lontere. 


tonnage 


pati her, stating 


where the catch was made, and expected 


arrival time of boats at processing 


The di 


to plan in 


1 ’ 1 
spatcher s office was then 


plants. 
able 


distribution of the 


for cequitabl 


14 
ANVaA 


so as to vet the 


and the cate h 


rane 
The 


sciners emptied re 


handled to best proc 
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essors in turn, on the basis of the in- 
formation received, could plan_ their 
daily operations. 

Allocation of fish delivery has been 


an important stabilizing factor for the 
industry during the past two years and 
of 


general. 


definite benefit) to processors in 


It is true that such a program 


interfered to a certain extent with 


free enterprice but the returns were no 


doubt better distributed, with much 
less waste. Since the federal-directed 
program came to an end with clos ot 


the past fishing season, boat owners 


and canners will have to agree among 


themselves upon an equitable distribu 


tion if the allocation system is to be 
continued. Some canners and boat 
operators preter, however, to be in 
dependent so as to bargain as they se 
fit, a situation which may harm th 


maller canner and fisherman 





FIGURE 13 Purse cure it anchor ! the 
bor of Montere bec ( the | ' oat 
i ore : nest on the main mast here 
lookout 1 maintained when earchin ( f 
rol } | 
iff¢ re nog 
Toward the later part ol Februar. 
activities of the fishing fleets cease, at 


least for major operations. Quality of 


the sardines taken during February, 
especially after the middle of the month, 
is often inferior due to approaeg h of the 


This 


number of 


spawning season, factor, com 


bined with Storm days 


during February, has resulted in sugges 


tions that the fishing scason open before 
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August Ist; the end would come toward 
the later part of January. Following 
close of the sardine season some of the 
smaller boats continue operations, work- 
ing the so-called “off-season” at which 
time squid and the summer fancy grades 
taken, 


of sardines are Squid is par- 


ticularly abundant during spring and 


While part of the 


squid and sardine off-season catch is 


summer months. 


sold in fresh-fish markets grouped along 
Wharf, the bulk 1s. de 


livered to canneries and freezers operat 


Fishermen's 


ing through the less active period. The 


i 
fish caught. Refrigeration would also 
enable seiners to remain longer over 
fishing banks and give them ample time 
to secure full tonnage. Another condi- 
tion which impairs efficiency of fishing 
fleets is inadequacy of harbor improve- 
ments at Monterey. Northerly winds 
sweep into the anchorage and greatly 


boats. A 


should be constructed immediately east 


endanger the breakwater 
of the Municipal Pier which, together 
with the Navy Pier, would provide an 
almost enclosed harbor. Dredging the 
harbor would not only extend anchorage 





FiGguRE 14 Phe fishing fleet lin it anchor 
vha ure he | ound tot richt 
squid pack is growing In importance and 
tends to help offset the slack period 
for fishermen interested in fishit beyond 
close of thi ardin ceason lrozen 
squid are packed for the Hawattan and 
New York Ihe rket 

The present operative methods make 
sardine fishing possible only at night 


because of dependence placed upon the 


phosphore scent olow to reveal presence 


of the fish There is great need for new 
techniques whereby schools of sardin 
Can bye potted More casih and boats 


directed to the areas where fish are 


showing Scouting bn peedboats and 


There 


is also great need for cach boat to carr. 


airplanes may solve the problem 


modern refrigeration installations to 


take prompt and = proper care of the 


in Monter harbor prio to vilin tine The 


but Open the port to larver freighters. 


Anothet probl m of the Monterey fisher 


man has been presence of foreign 


operators who have in the past moved 


Into the fishing grounds adjacent to 
United States. Steps 


should be taken by the federal govern 


the coast of th 


ment to prevent a recurrence of such 


pra ties 
\lthouch 


cipal commercial catch, mackerel, shark, 


ardines make up the prin 


albacore, rockfish, abalone, squid 


salmon, flounder, tuna, halibut, perch, 
sand dab, sea bass, sole, barracuda, 


pompine, 


shrimp, lobster, crab and 


oyster are also 


taken. Canning of 


abalone, a large edible shellfish with a 
mother-of-pearl shell, is increasing as 


the market develops. Not only is 
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abalone rather abundant, but it is one 
of the most outstandingly characteristic 
mollusks of the Pacific Coast. Com- 
mercially the mollusk is gathered by 
deep-sea divers, usually Japanese. In 
normal times part of the production is 
One of the 


popular sports in the Monterey vicinity 


shipped to the Far East. 


is abalone-gathering which takes place 


during periods of exceptionally low 
tide, the mollusk then being taken quite 
easily within a few yards of the shore. 

In addition to the canning, processing 
and distribution of fish products, can- 
neries turn out fish oil, fertilizer and 
Refined oil 


meal. is quite tasteless, 


odorless and colorless; it is widely used 
in manufacture of soap, paint, and for 
medicinal purposes. The meal is used 
for feeding livestock and poultry, the 
product ranking high in protein. Con- 
sumers of poultry and poultry products, 
however, are prone to object to the 
“fishy taste’’ which results from feeding 
fish meal. 

The Monteres 


agricultural 


vicinity constitutes an 


complex with ranching, 


dry-farming and irrigation dominant 


in the economy. It was the indomitable 
Spanish 


paved way for later development of a 


courage of th friars which 
great variety of agricultural industries 


throughout the region. Cattle raising 
was perhaps first to begin; starting with 
became their 


the missions it soon 


mainstay. Sheep were also introduced 
and occupied an important position in 
the agricultural economy of the mis 
sions. At 
Spanish 


land grants for the 


a somewhat later period the 


government made extensive 


spe ifie purpose ot 
developing the livestock industry and 
making possible more rapid settlement 


of Alta 


and krance 


California. Russia, England 


threatened Spain's suze 


rainty over the territors settlement 


was a good way to counteract possible 


aggressive movements on the part of 


(SEOGRAPHY 


any of the powers, especially if settle- 
ment was well supported by garrison 
posts. 

The ranchos thus established, devoted 
mainly to raising of cattle and horses 
with only small garden patches culti- 
vated, laid the foundation for develop- 
ment of a landed aristocracy which 
persists even today in some parts of 
California. The vaquero lived in relative 
feudal ease on his extensive although 
often poorly defined estate by means of 
Indians. At 


the time of granting, the tracts were of 


the labor of subservient 


small value but were destined in later 


years to bring considerable wealth 
and prestige to the individuals fortunate 


With independ- 


ence from Spain, Mexican authorities 


enough to hold them. 


continued the old Spanish land-grant 


policy, thereby extending settlement 


and grazing over the Vast territory. 


Since there was no market for meat 


except on the rancho itself or in a 


nearby community a large proportion 


of the livestoc k raised Was slaughtered 


solely for hides and tallow, two com- 


modities important in exports of Monte- 


rey. Today raising horses and grazing 


sheep and goats form a noteworthy 


part of the livestock industry. 
armnilhg, 1 c<C STOCK raising, CXpanaes 
| lil toc] | led 
from attention given it by the padres 


at the ir missions, and has continued to 


develop down through the centuries. 


Since little or no rain comes during 


summer, irrigation is necessary with 


water from streams and wells. Produc- 
tion of wheat, barley, rve, oats, native 
alfalfa, 


Vege tables 


hay, clover, corn, potatoes, 


lettuce, Brussels sprouts, 


’ 


artichokes, spinach, cauliflower, onions, 


garlic, squash, carrots, peas, beans and 
tomatoes berries loganhe rrics, black 
berries, raspberries and strawberries 


and fruit (apples, peaches, 


pears, prunes, cherries, plums and 


grapes) play important part in_ the 





apricots, 
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agricultural economy of the Monterey 
vicinitv. “Tomatoes are used extensively 
for tomato sauce which is in. great 
demand by the fish canning industry. 
English walnuts and almonds are raised. 
San Francisco and Los Angeles provide 
good markets for excess poultry, dairy, 
beef, mutton, grain, fruit and truck 
products. During recent years com- 
mercial bulb-growing has become out- 
standing, with Pacific Grove, Monterey, 
Capitola and Santa Cruz as the major 
centers in California. Much time and 
money is spent in the production of 
dahlias, gladiolus, hyacinth and nar- 
cissus. The culture of tuberous begonias 
is also developing rapidly; begonia beds 
are of special interest to photographers 
and painters. 

Refining and shipping of white dune 
sand is of some importance, since it Is 
of a high grade silica; two plants en 
gaged in the business, both located alone 
the western edge of the Monterey 
Peninsula where extensive dune sands 
have piled up. The refined product is 
shipped and used elsewhere in) manu- 
facture of bottle glass, roofing materials, 
ceramics, paints, electrical fixtures and 


SOap. 


THe OvutTLtook 


Monterey was doubt the 


without 
gavest and most ambitious settlement 
in all of Alta California until American 
occupation in 1846 and discovery” of 
gold on American Fork. The two events 
caused the town’s historical and polit- 
ical significance rapidly to shift else- 
where. The relative depopulation of 
Monterey by the gold rush to promote 
meteor rise of San Francisco reduced 
the town to subordinate place; it never 
has been able to recover its early prom- 
inence. Shut away from the whirl of 


the gold rush, Monterey preserved its 


easy Latin way of life and remained a 
picturesque old Spanish seaside town. 
Its Hispanic culture has survived in 
speech, in law, in customs and in art. 
The aged adobe buildings, many in 
ruins, are pathetic reminders of a past 
belonging distinctly to early California. 
Monterey, once cornerstone and seat of 
government for a vast and powerful 
colonial empire, today can only rem- 
inisce, 

The town is likely to continue a 
recreation and tourist center because 
of the favorable climate, attractiveness 
of location and historical background. 
It may well remain an important fishing 
center, especially if adequate steps are 
taken for the full protection of the 
industry. Present expansion of canning 
and processing plants is ample proof 
that capital believes Monterey’s fishing 
industry will continue to enlarge and 
prosper. The agricultural hinterland 
appears to have reached its maximum 
profitable exploitation but, barring un- 
foreseen conditions, will maintain fairly 
good position in the economy of the 
area. Monterev’s future as a_ port 
determined; its 


cannot be readily 


present dor king facilities are grossly 
inadequate and future expansion de- 
pends largely upon 


municipal, state 


and federal coOperation. The port 
needs to be enlarged and modernized, 
which will involve the construction of 
retaining walls, wharfs, warehouses, fuel 
depots, administrative offices, and me- 
chanical equipment for loading and 
unloading ships. At present shipping 
is being discouraged rather than encour- 
aged, and it must meet the competition 
offered by the Southern Pacific Railroad 
as well as that given by trucking. Still 
Kl Puerto de Monte Rey may revive and 
live again the splendor of its noble 


heritage—time alone can answer. 





MIDDLE PARK AND THE COLORADO-BIG THOMPSON 


DIVERSION PROJECT 


Harold A. Hoffmeister 


ESIDENTS of Colo- 


viewing with alarm 


western 

rado are 

the increasing number of proj- 
ects for diversion of water from the 
western slope for irrigation and munici- 
pal use in the eastern part of the State. 
The Bureau of Reclamation has prom- 
ised them that the Colorado-Big Thomp- 
son Diversion Project, rather than harm 
their interests, will improve irrigation, 
power, and recreational opportunities 
in spite of such 


fearful that 


of the region. But 
promises the peopl are 
such diversions will jeopard their present 
economy and limit future development. 
This investigation was made to deter- 
mine, in part, the present land utiliza- 
tion, and, in part, the probable elfect 
of the water diversion project on the 


future economy of Middle Park. 


THE FUNDAMENT OF MIDDLE PARK 


Middle Park is 
basin, of which the surface, 


of the parks of Colorado, consists. of 


hills, and re lative ly 
vallevs. The Park hes in the great east- 


contine ntal divide : 


a complex structural 
unlike most 


ridges, narrow 


ward bulge of the 
which forms its northern, eastern, and 
southern boundaries. It is separated on 
North Park by the 
volcanic mesas and buttes of the Rabbit 
Mountain. Its eastern flanks 
foothills of 


and ( retaceous 


the north from 


ars 
are represent d by low 
Permo-Carboniferous 
to the 


west . 


sediments, dipping steeply 


that rest on the steep slopes of the Front 


Range. The basin is limited on the 
west by the Park and Gore ranges, 
against the crvstalline axis of which, 





lie east dipping Paleozoic and Upp r 


Cretaceous shales Along its southe rn 


flank, where the Front and Snowy 
ranges meet the Gore range, is an area 
complex folding and faulting 

uplifted granit 
folded and faulted 


ranges, the Vasquez and Williams River, 


of very 
associated with an 
surface. Two larg 
extend from the south northward into 
the very heart of the basin. 


The park was originally formed during 


the Laramide Period. Kocene sedi- 
ments and Te rtiary volcanics, both 
intrusive and extrusive, filled the basin 


before Pliocene pencplanation occurred. 
Rejuvenation of the area resulted is 
formation of deep valleys, cut into vol 


] 


canics and scdiments, and sel the Dat 


tern of the drainage svstem. 


Alpin 


northern, eastern, and southern valleys, 


pre sent 
glaciation was extensive in the 


glaciers extended for some 
luvio 


cutting and 


and many 
lict | \ } . | 
distance out mto the park. 


glacial and post glacial 


deposition were responsible for formation 


of limited and discontinuous valley flats 


and terraces. Three distinet terrace 
levels Way be recognized along most 
major streams and include the more 


important agricultural lands of the area. 


Variations in elevation, slope, and 
exposure produce marked variations in 
the climate of Middle Park. Shut off 
high 


rain-bearing winds, most arable, 


on all sides by mountains from 


lower 
portions of the vallevs exhibit marked 
igure 

| 


records, 


semi-aridity. The rainfall map 


D.: 


vegetation distribution, and observations 


based on inadequate 


ot re sidents of the area. In cre ral, th 
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ir 
i) 
— 


map shows a very strong topographic or more inches. At least 50 per cent of 
control of precipitation, with lower the precipitation is snow, that may fall 
and protected valleys receiving between during six to seven months on the lower 
ten and fifteen inches of moisture. High- areas and during eleven to twelve 


er and more exposed slopes receive forty months on higher slopes. A considerable 


-COUNTY 


- 
- 
2 
° 
Lm 


count vt, ie i. 


ANNUAL 
PRECIPITATION 


LESS THAN 15" 


18°- 20° 
20°- 30° 
30°- 40° 


OVER 40° 





FiGURE 1 Raintall Map of Middle Parl Popograph trongly influences the distribution of 


precipitation. High elevations are well supplied, but the lower arable lands are deficient in rainfall. 
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portion of the summer rainfall is 
probably ‘‘reworked moisture,’ evapo- 
rated from the streams and _ flooded 


meadows during the day and carried up- 
slope by strong convection to be pre- 
cipitated on higher slopes in late after- 
noon. 

Large diurnal and seasonal variations 
Cool nights 


in temperature prevail. 


and clear, warm days produce a delight- 


ful climate for folk of the summer 
resorts. At Hot Sulphur Springs, in the 
center of the Park, July temperatures 
average about 62° F., with about five 


months above 50 F. Winters are long 


LAND UTILIZATION 


MIDOLE PARK, COLORADO 


meadow lands of the 


and, wintered on the 


] 
hOwWer TIN 


(;EOGRAPHY 


and cold. In open valleys, having good 
air drainage, January temperatures aver- 
., With about five 


()n 


age about 7 to 10° F 


months below freezing. some ex 


posed upper slopes and in some enclosed 


higher valleys, temperatures as low as 


50 F. have been recorded. 


Vegetation over the Park bears close 
relationship to topography and moisturt 


distribution (Figure 2). Everywhere, 


sharp vertical zonation is observed. 


Sage brush and scattered bunch 


grass 
cover most lower parts of the basin up 
to an elevation of approximately &,500 
brush, (Figure 3) 


feet. Above the sage 


FIGURE 2 Vegetation and Land Utilization. Middle Park is essentially a livestock producing area 
and transhumance trongly developed. The livestock is driven up into the high forests and alpine 
meadow range in summer; grazed on the Sagebrush-Grass areas for short periods in spring and autumn 


er floodplain and terrace 


-—-_-oOoO 


MippLE PARK AND THE COLORADO 


Engleman Spruce, Lodgepole Pine, Blue 
Spruce, and Douglas Fir extend up to 
11,000 feet. Wide ex- 
panses of Alpine and Tundra pastures lie 


approximately 
above the forests. Discontinuous areas 
of wild-hay meadows lie back of narrow 
belts of willow and aspen brush that 


border most streams. 
LAND UTILIZATION 


Life in Middle Park is centered pri- 


marily around livestock ranching. How- 
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Ne 
IN 
w 


has expanded rapidly as highways have 
improved. 

Non-taxable Federal and State land 
embrace over 73 per cent of Grand 
County, (Grand County embraces most 
of the Park area), of which 53 per cent 
is in National Forest and Park (Figure 
4) and 11 per cent is in Federal Grazing 
Land. Only 24 per cent, or 288,150 
acres, of all the land in the county is in 
County 


farms (Files of the Grand 


Assessor's Office, Hot Sulphur Springs), 





KIGURE 3 Pypical Summer Grazing Land 


ind the higher coniferous forest 


ever, secondary activities, such as tour 


ism, commercial farming, and a slight 
amount of lumbering, are rapidly ex 
panding and are envgavine attention of 
many residents. The tsolation handicap, 


incdluced by poo! transportation and high 


being re 
\loffat 


Tunnel through the continental divide 


freight rates, is) vradually 


duced Completion of — the 
in 1928 not only reduced freight rates 
consider tbls but, of vreater CONSEQUENCE, 


decreased the time factor by 


several 
hour Three highways, two of them 
surfaced, now connect the Park with 
trucking 


the eastern plains lreight 


Contact between the sage brush-bunch grass range 


as compared to 18 per cent in 1930, 
Although the most valuable land under 
private ownership les along the flood 
plains and terraces of the river valleys, 
a lares part ol the ranch land extends 
back from the rivers to include the best 
of the sage-grass covered hills and mesas. 

Livestock Industry. Ranchers of Grand 
County owned more than 15,000 head 
of cattle in 1945, which is approximately 
the same number owned before the War. 
It appears that the number of cattle has 
reached saturation point for the Park, 


the number being 


dependent upon 


amount of water forage that can be pro 
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vided by the home ranches (Figure 5). 
Although the number of cattle has 
remained essentially uniform for some 
years, their value has been increased 
greatly. Careful breeding has almost 
eliminated scrub stock, so that practi- 
cally all range cattle are pure blood 
Herefords. Several ranches are con- 
centrating on raising pasture fed, prize 
winning herds (Figure 6), but most 
cattle in the Park are summer grazed 
on the surrounding National Forests 
and on the Federal Grazing Land under 
the Taylor Grazing Act. Careful range 


management is gradually solving over- 


PRFIVATE 


FiGure 4.—Land Ownership in Middle Park. 


land. 
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grazing problems of the past. However, 
overgrazing of privately owned range 
land remains a serious problem and 
large scale soil erosion control is badly 
needed. 

Grand County ranchers owned 11,000 
head of sheep in 1945, as compared with 
almost 15,000 owned before the War, 
largely the result of heavy sales of ewes 
and ewe lambs in 1944 to meet the criti- 
cal meat shortage. However, the de- 
crease was due to difficulty of ranchers 
in securing trained sheepherders at 
reasonable wages. Temperamentally, 


ranchers of the Park are ‘‘cattlemen.”’ 





Most of the range land is owned by the Federal ane 
State governments and grazing is closely regulated in accordance with the carrying capacity of the 
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Although 


sheep ranching has largely 


traditional animosity towards 
ceased to 
exist, only a few ranchers engage in the 
industry. ‘foreign ”’ 


Thus, many sheep, 


owned outside the Park, are summer 


National 


sheep grazing con- 


grazed in the surrounding 


Forests. Foreign 
tributes practically nothing 


fare of the 


to the wel- 
area, as supplies for the herd- 
ers are usually trucked in from the hom« 
base and lambs are trucked to the mar- 
kets directly from the grazing grounds. 

There are 253 
Agricultural Statist 


Planning Commission, 


Aoriculture. Colorado 
( ‘olorado State 
1944, 


ranches in Grand 


Denver, 
Colorado) farms and 


County, embracing 24 per cent of all 


il elit ae 


ee 
(a with, & ans 
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Nm 
wn 


vations greatly limits dry-land farming, 
and, with exception of native hay, the 
short growing season limits cropping to 
clevations below 8,500 feet. 

winter feed for the 
Native 


especially in the area be- 


Hav, to provide 
livestock, is the principal crop. 
or wild hay, 
tween Hot Sulphur Springs and Kremm- 
ling, covers more than 15,000 acres. In 
there are than 20,000 


addition, more 


acres in tame hay, mostly alsike and 
timothy, or a mixtu 


hav. Some 


re of these and native 
alfalfa is 
results, but the 


grown with ex- 
cellent greater ease 
and assurity of producing meadow hay 
alfalfa acreage 


\lost hay 


makes it unlikely that 


will be ereatly in reased. 





I IGURI 5 Pure blood He retorads (srazing on Nie i1dow H Sstul e on the Col ice R ver Flood 
pla n 
the land. The average size of holdings — fields (Figure 7) are located on dark 


is 1,156 acres, but only 12 per cent of 


the land in farms is cropped. This 1s 


an increase in both the number and 


1930, but a slight 


pe reentave 


size of farms since 
decrease in- the ol cropped 
land. Obviously, it indicates a con 
tinued expansion of the ran 
farm. In all of Middle Park 
39, 000 acres of irrigated land = and 


> 


34.320 


there are 


acres classified as 


pot ntially 
arable land. 


2) 4s restricted largely to 


low terraces, where irrigation water 


Phe cropped land (Figure 
flood plains 
and 
can be diverted easily and cheaply from 


streams. Low rainfall of the lower ele- 


colored, alluvial gravelly loams of the 


river flood plains and lower terraces, 


underlain by water-soaked gravel and 


sand at relatively shallow depths. In 


vicinity of Kremmling, proximity of 


ground water to the surface precludes 


I Ise- 


ated from 


necessitv of normal irrigation. 


where, meadows are flood-irrig 


three to six times a season. Simple 


diversion dams and short, farm-owned 
ditches convey water from the streams 
onto the fields. Having 1 isually begins 
in ti September and continues until 
In rocky, 


ble places, 


winter. marshv, or inaccessi- 


ranchers may not even at- 
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tempt to cut the hay. Mixtures of 
alsike, timothy, and native hay cure 
nicely even though uncut, and provide 
excellent forage throughout the winter. 

Further expansion of hay acreage 
will necessitate rather elaborate and 


The Bu- 


reau of Reclamation is contemplating 


expensive irrigation systems. 
two irrigation projects. One, using 
stored flood water, calls for irrigation of 
nearly 7,000 acres on the upper terraces 
lying to the west of lower stretches of 


Troublesome Creek. Here, a number 


DISTRIBUTION OF CATTLE 


GRAND COUNTY, COLORADO 


EACH DOT = 3 HEAD 


FIGURE 6. 
their ‘‘ home ranches,”’ 
ing range. 
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Distribution of Cattle in Middle Park 


of relatively flat areas, covered with 
fine sandy to light silt loams and under- 
lain with sand and gravel at a depth of 
from two to five feet, give promise of 
good productivity, if water is made 
available. Another project has been 
suggested for the Williams Fork River 
area. More than 10,000 acres of land, 
with excellent brown silt loams over 
sandstone or shale, have been classified 
as arable. Unfortunately, arable areas 
are widely separated by extensive sec- 


tions of rough, rocky land, through 


-. 





The map shows the cattle concentrated on 
although throughout much of the vear they are being grazed on the surround 
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which construction of irrigation canals 


would be difficult) and expensive. It 
is highly doubtful whether any extensive 
reclamation in the Park would be eco- 
nomically practicable. 

belief of 


earlier decades that the 


Contrary to the farmers of 
crowing season 
short for 


3.800 acres of 


was too grain production, 


small grain 


1944. 


barley are the dominant crop, but both 


about were 


successfully grown in ats and 


winter and spring wheat are grown. 


Small grains, which are planted on the 


light brown fine sandy to silty loams of 


the mesas and terraces, give excellent 


Vil Ids About equal acreages are iri 
gated and dry-farmed, with = irrigated 
crops vielding approximately twice as 


much as unirrigated crops. 


Kor many vears Middle Park has 
been famous for its ‘‘high altitude” 
head lettuce and spinach. Both crops 


are reputed to have superior flavor and 


crispness. However, only 475 


acres of 
lettuce and 310 acres of spinach were 


harvested in 1944. 


farmers, 


Qniv a tew 





Fiat RE 7 Hay 
yround 


mostly in the vicinity of Granby, engage 


in the industry, even though the net 
return per acre averages $135. Practi 
cally all the crop is produced) under 


contract. with Japanese or Spanish 


Americans. The landowners, who fur- 


nishes land, and machinery, 


water, 
receives 40 per cent of the vross profits; 


the contractor, who furnishes seed and 


fields along the Colorado River 


2 
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labor, markets the crop and_ receives 
60 per cent of the gross profits. The 


industry could be 


expanded greatly, 
with considerable profit to the farmers. 


The 


efficient co6bperative organization, where- 


industry is in great need of an 
by better marketing facilities could be 
provided. 


Tourism. and 


tourists 
the 


most important industry of the Park. 


Catering to 


resorters has come to be second 


Kew areas can the 


surpass region. in 


varicty and quality of recreational 
Opportunities, or in climate and scenery. 
Every vear hundreds of thousands of 
tourists pass through the Park on their 
wavy to or 


from (Grand 


Lake and the Rocky Mountain National 
Park. Winter sports at Winter Park, 
on. the Berthoud 


and 


resorts al 


west 


sick ot Pass, are 


nationally famous each winter 


attract tens of thousands of ski enthu- 


slasts. 


Trout fishing in numerous lakes 


and streams in the Park is excellent, 
and it is a renowned region for elk and 
deer hunting. But unfortunately, until 





—— 3 
tie 
ee | 


Save-brush and bunch-grass range land in back 


recently very little effort was made to 
The 
Sulphur 
Hotels and 


typical of small cattle 


capitalize on such opportunities. 
| PI 


Hot 


Springs are almost unused. 


once-popular baths at 


restaurants are 
towns and are not of the tvpe to attract 
and hold tourists for any length of time. 
Most fishing and hunting cabins are ill- 


kept and poorly equipped. Scores have 
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been constructed along the streams 


and their rental constitutes an im- 


portant source of income for ranchers. 


Most of the cabins are tar-paper roofed, 
structures, and few have 


log only a 


electric lights or running water. In 
recent years, however, a number of dude- 
ranches have been developed that offer 
excellent accommodations. 

An unfortun ite situation is deve loping 
the fishing, and 


Park. Wealthy 


the East have 


to threaten hunting, 


tourist trade of the 


individuals from pur- 


chased a number of the larger ranches 
which possess long strips of good fishing 
the farming 


stream. Thev usually lease 


and grazing land to the original owner, 
but retain exclusive rights to fishing and 
In some cases such 
the fishing 


Sut 


hunting privileges. 


persons merely lease 


wealthy 


and hunting rights of the ranch. 


as it CX ludes 
The 


spent in the Park 


the results are the same, 
other sportsmen from the propert) 


total amount of mone\ 


by such ‘‘outsiders’’ is only a small 
fraction of what would be spent if the 
privileges were open to everyone. Prac- 


the work 


outside 


ticalls no provisions, 

done by the State Fish and Game Com 

mission, are made to improve fishing 

and hunting. A little money spent i 

the work would result in greatly 1 
} f 

creased revenue from sportsmen 


THE CoLoRADO-BIG THOMPSON 


DIVERSION PROJECT 


The Colorado—Bi Thompson <iver 
Diversion Project is designed to divert 
310,000 acre feet of surplus water an 
nually from. th headwaters of the 


Colorado River on the western slope in 


orce r to irrigaté 615,000 


° 1 
approximate! 


acres of land in northeastern Colorado. 
The project differs considerably from 
the ordinary reclamation project, where 
the irrigation svstem in most of its 
entirety must be constructed and where 


farms, towns, and transportation facili 
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Here, all that 
The 


have 


ties must be developed. 
has already been accomplished. 


settlers are well established and 
been producing crops for many genera- 
tions; no new areas will be brought under 


The 


to provide additional or 


irrigation. diversion is designed 


only 


suppl - 


mental water for land already being 


irrigated. 

It is well known that highly productivs 
lands in northeastern Colorado — ar¢ 
underdeveloped and suffer frequent crop 
serious shortage of 


the 


losses from water. 


Inability of junior appropriators 


of Water to for Set the follown v vears’ 
water supply prevents them from devel 
oping proper farming programs. Crops 
of low water requirement and low return 
value are planted on land that should 


support high value crops. The area is 


well suited to production of sugar bects, 
potatoes, ve getabl s, and fruit, but much 


and alfalfa. 


land is kept in small grain 
It is estimated that 


been 26 


AVCTAYGE 


water has per cent 
optimum during the last several decades, 
in 1934. shortage of 49 


Inability of farmers 


and in thers Was 


per cent. to obtain 


1 


water in ample quantity at the desired 


tim re Its in decreased crop Vi Ids 
and in some years in complete crop 


failure for many of them. The Bureau 
of Reclamation estimates that such 
direct losses have averaged nearly 
$7,000,000 a year: in the drought vear 


of 1934, loss amounted to $13,000,000 


Failure to obtain maximum crop vields 
not only affects farmers but results in 
hea, economic losses to. the entire 
communit' Sugar factories, canning 


h ind rs and haul ro. labore rs, 


would 


factories, 


tock feeders all suffer. [1 


and live 


be very difficult to estimate the total 
effect on the area, but it is safe to say 
that indirect losses amount to an addi 
tional $56,000,000 yvearls 


larme rs of northeastern olorado are 


ad situation them 





to correct the 





unable 
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selves. Practically every local source 


of supplemental water has been appro- 


priated. A considerable number of 


farmers have sunk wells and are pump- 
ing from underground waters to supple- 


ment the surface 


supply. However, 


rather than increasing the total water 


supply, the 


practice is making the 


problem harder to solve. In the first 


place, the groundwater level is being 


seriously lowered in places, resulting 


in need for more frequent and heavier 


irrigation. In the second place, many 


farmers, located farther down stream, 


are being deprived of their ditch water, 


largely derived from return flow” of 


ground water into the streams and 


canal Apparently the only remedy 
for such a situation is to secure supple- 
mental irrigation water from the western 
slope of the continental divide 

Storage of Colorado River water for 


the diversion 


project 1S to be made 


in Granby Reservoir, created 


through 
construction of an earth and rockfill 


dam 290 teet high and 900 feet long) 


across a gorge, about five miles north 
east of the town of Granby. It will 
have an active storage Capacits ol 


| 


162, 000 acre feet, and will receive the 


entiré flow Ol thie Colorado River 


263,000 acre feet), and whenevet 


pret 
ticable, the flow 72,000 acre feet ot 


\nother 


been built on the 


several ol 11s tributari 


rese rvoll has already 


river immediately below Grand Lake, 
wher 
North 
level of this reservoir, 
as Shadow \lountain 
be the same as that of Grand Lake to 


which it is 


al dam has been built across the 
ork of the rivet The water 
which is known 
Keservoir, will 
jomned The two lakes are 


separated onl by thie glacial mora 


(Grand Lake. Water 
Gsranby Reservoir wall be 
pumped up 8&7 fect into Shadow Mt 
Reservoir, 
Grand Lake 


that now dam 


from the 


where it will flow back into 


\ pumping station, equip 
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ped with three motor driven pumps hav- 
ing a capacity of 900 cubic feet per 
Granby 


second, is to be located on 


Reservoir. It will use practically the 
entire electrical output of a power plant 
to be constructed on the Big Thompson 
River about one-half mile below the 
village of Estes Park. 

The actual diversion from the west 
slope into the Big Thompson River will 
be made through a nine and one-half 


foot, concrete-lined tunnel over thirteen 


miles in leneth that has been bored 
through the continental divide near 
Longs Peak. <A short canal connects 
(Grand Lake with the tunnel. Auto- 


matic barriers at the tunnel and at the 
outlet ot Shadow Nit. 


prevent the water level in the two lakes 


Reservoir will 


from varving more than one foot, and 


will preserve all recreational facilities 


that have been developed on the lake. 


Qn the east sic ol the tunnel, a buried 
conduit will conduct the water into the 


power plant below Estes Park, and 


waste materials from the tunnel wall be 


terraced and 


landscaped in such a 


manner as. to natural 


National 


preserve the 


beauty of Rocky Mountain 


Park. 


The water, which will be carried 


eastward from Estes Park by means of 
a tunnel to be bored 7.5 miles through 
the foothills belt, will) be 


two hue 


stored in 
reservoirs the Horsetooth 


and Carter Lake along the 


located 
foothills west of Kt. 
Love land Phi 


enough to 


Collins and 
reservoirs will be large 
least one vear’s 
Wh I needed 
for irrigation, the water will be emptied 
into the Cache la Poudre, Big and Little 
Thompson Vrain 
Creek. Some of it will flow far down 
the South Platte 


dams and canals already in use, will 


store al 


supply of diverted water. 


rivers and the St. 


River. liversion 


conduct the water onto the = irrigated 


lands of six Colorado counties. The 
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also involves development of 
560,000,000 Kw-hrs. of electricity, to 


project 


be generated at six power plants—five 
to be located on the Big Thompson and 
one at Green Mountain Reservoir on 
the Blue River. In an effort to com- 
pensate Colorado River water-users for 
loss of so much water, the Bureau has 
constructed the Green Mountain Re- 


Blue 
which will store 152,000 acre feet of 


placement Reservoir on River 
spring flood water and solve many prob- 
lems of stream flow below Kremmling, 
but will have no effect upon the regime 
of the Colorado River in Middle Park. 

There is little doubt that the project 
will serve the purpose for which it is 
designed. However, grave doubts have 
been expressed over the economi prac- 
ticability of the undertaking. The 
project Was originally estimrnated to cost 
$44,000,000. But = for 


reasons, such as changes in the original 


about Various 
plans, miscalculation of costs, increased 
cost of labor and materials, the original 
estimate has been increased to over 
$128,000,000. However, most engineers 
doubt that the project can be completed 
for less than $170,000,000. 


tion work, interrupted by the War, will 


Construc- 
not be completed until 1953. Growing 
opposition in the State to increased 
costs and to constant changes in plans 
makes it possible that the project may 
be abandoned entirely. 

Costs of construction, operation, and 
maintenance of the project originally 
were supposed to be repaid in forty 
vears. The Northern Colorado Water 
Conservancy District has been organized 
and is empowered to levy the following 
a general 


taxes for the purpose. First: 


tax of one mill is to be levied on all 
property in the District to pay for 


indirect benefits accruing 


Second: 
rate of $1.50 per acre foot, is to be levied 


projec es 


on all lands receiving either direct or 





from the 
a special tax, at the 
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return-flow water from the diversion. 


Remaining costs were to be repaid 
through the sale of surplus power. 
Under original estimates the diversion 
project was economically sound and the 
farmers could well have afforded to pay 
their part. However, when original 
costs of the project rose to more than 
triple the original estimates, serious 
doubts arose over the soundness of the 
undertaking. The farmers will refuse to 
increase their share in the costs. To do 
so would saddle them with a hopeless 
debt, far above their ability to pay. It 
trom 


is doubtful if benefits resulting 


the diversion can justify the increased 
costs. Many electrical engineers deny 
that sale of the electricity can pay for 
the increased costs. Abandonment. of 
the project would subject the Bureau 
to severest criticism from the taxpayers. 
The only solution to the problem seems 
to be for the government to assume all 
costs over and above the original estl- 
mates that entered into the contract 
signed by the Conservancy District 
and hope that the sale of electricity will 
eventually pay for the projes e 


EFFECT OF TRANSMOUNTAIN DIVERSION 


OF MippLeE PARK ECONOMY, 


The main problem in the use of water 
for irrigation along the Colorado River 
in Middle Park will not arise over the 
water that will. be 


total amount. of 


available. The Bureau has guaranteed 
priority of rights to the water to users 
on the Western Slope. 


arise over the time and method ot irriga- 


Difficulties may 


tion employed on a large proportion of 
the hav fields on the river terraces. 
Meadow hay requires large amounts of 
water, espe ially in spring and early 
summer. Many ranchers remain fearful 
that they will be restricted in the amount 


As has been 


ficlds are 


of water used at that time. 


stated, many hay irrigated 
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solely during the spring floods when the 
river overflows its banks and covers the 
meadows. Storage of spring flood water 
in the Granby Reservoir and regulation 
of the river flow will necessarily change 
the practice. Cost of constructing new 


dams and ditches and_ in 


modifying 
existing structures will be paid by the 
project. It is reasonable to assume that 
present objections of the ranchers will 
prove ungrounded and that regulation 
of the stream may result in benefits to 
the agriculture of the Park. 

The fishing-resorting activities along 
the Colorado River, in all probability, 
will be adversely affected by the diver- 
sion project. Equalizing the flow of a 
stream normally improves it for trout 
fishing, providing the same volume of 


water is maintained. However, the 
diversion of 110,000 acre feet of water 
from the Colorado River, without even 
considering that which Denver is divert- 
ing and planning to divert from other 
headwater tributaries of the river, will 
lower the level of the Colorado River 
through Middle Park to that of a small 
stream. The deep holes and fast water 


in which the larger trout find protection 
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i) 
w 
— 


will be eliminated. 


A partial remedy 


has been Bureau, 


suggested by the 
wherein a series of empounding barriers 
built in the stream will create many 
pools for the fish. Such pools will be 
of only temporary benefit, as they will 
shortly fill up with debris brought into 
flash 


common to the area. 


the stream by floods that are 
During middle 
and late summer, as result of heavy use 
of irrigation water, the stream will be 
lowered to a critical level for trout. 
The superb spawning grounds in the 
upper tributaries will be shut off to 
the migrating trout. For such reasons, 
many fishermen and ranchers are pre- 
dicting the ruin of fishing on the Colo- 
rado River in Middle Park, and conse- 
quent serious economic losses, not only 
to ranches that derive an appreciable 
income from renting cabins, but to the 
hotels, restaurants, autocamps, grocery 


and sporting-goods stores that 


reap 
large income each year from fishermen 
and resorters. The losses are assumed 


to be much greater than any 


possible 
benefits accruing from agricultural or 


power improvements. 
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The Thailand-Burma Railway, Charles A. Fisher, University College, Aberystwyth, Wales 

The Population Problem of Egypt, L. James, Farouk 1st University, Alexandria, Egypt 

Iron and Steel Industry in Japan, Mazaffer Erselcuk, Purdue University, Lafayette, Ind 

Stability of Annual Employment—Cincinnati and Selected Cities, Victor Roterus, University of Michigan, Ann Arbor 
Michigan 

A Growth Map for the Manchester Region, Henry Rees, London, England 

Rochester, Minnesota: A Professional Town, Merna Irene Fletcher, University of Missouri, Columbia, Miss 





The January issue includes: 


Alkali Problem of Western United States, Harold A. Hoffmeister, University of Colorado, Boulder, Colorad 


Peasant Life in the Glens of Antrim, Eila M. J. Campbell and U. Donnelly Miss Campbell is associated wit Birbeck 
College, University of London, London, England, and Miss Donnelly at Carshalton House Collegiate School, Surrey, a 
England. 


Banana Trade of Brazil, Earl B. Shaw, State Teachers College, Worcester, Massachusetts 

The Central Valley Project: 1947, Elizabeth Eiselen, Wellesley College, Wellesley, Massachusett 
Recent Dairy Market Orientations, Loyal Durand, Jr., University of Tennessee, Knoxville, Ter 
Southeastern Littoral of Korea, Shannon McCune, Colgate University, lton, New York 
Economic Rehabilitation in Eire, Harold E. Hall, Office of Interna hingtor 
New Cotton Belt in China, Hu Huan yng, National Central Unive 
Settlement Pattern of the Listowel Region, D. W. Kirk, Northwestern 
Cities of Central Missouri, Robert M. Crisler, Northwestern Unive 
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Northern Great Plains as Produce f Wheat, Ralph E. Ward, Department of Agriculture, Lincoln, Nebrask 
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Great Kanawha Valley, Leslie M. Davis, Marshall College, Ht 
Mineral Resources of Indo-China, |} I Ivan 
Physical Aspects of the Laramie River Dispute, Clark N. Crain, Denver University, Denver, ¢ ! 

Land Utilization in Central Ontario, L. G. Reeds, University of Toronto, Toronto, Canad : A 






The July issue includes: 


French-S peaking Farmers of Southern Louisiana, Walter M. Kollmorgen, University Kansas, Lawrence, Kat nd 
Robert W. Harrison 

Aridity of the Southern Hemisphere Continents, Benjamin Moulton, Indiana University, Bloomington, Ind 

The Industries of Bristol, Frank Walker, University of Bristol, Bristol, England 


El Salvador, Minnie E. Lemaire, State Teachers College, East Stroudsburg, Pennsylvar 
North Carolina Flatu , Samuel T. Emory, University of North Carolina, Chapel Hill, North ¢ 
Pecan Indusiry in the 1 K. Billings, Oak Park, Illinois 
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